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DAT-XT SERVICE MANUAL 


Warnings 


TO REDUCE THE RISK OF ELECTRIC SHOCK OR FIRE, DO NOT EXPOSE THIS 
PRODUCT TO WATER OR MOISTURE. 


CAUTION 


RISK OF ELECTRIC SHOCK 
DO NOT OPEN 


The arrowhead symbol on a lightning flash inside a triangle is intended to alert 
the user to the presence of un-insulated "dangerous voltage" within the enclosed 
product which may be of sufficient magnitude to constitute a risk of electric shock 
to persons. 


The exclamation point inside a triangle is intended to alert the user to the 
presence of important operating, maintenance and servicing instructions in the 
literature which accompanies the product. 


REPAIR BY ANY PERSON OR ENTITY OTHER THAN AN AUTHORIZED ALESIS SERVICE 
CENTER WILL VOID THE ALESIS WARRANTY. 


PROVISION OF THIS MANUAL DOES NOT AUTHORIZE THE RECIPIENT TO COMPETE 
WITH ANY ALESIS DISTRIBUTOR OR AUTHORIZED REPAIR SERVICE CENTER IN THE 
PROVISION OF REPAIR SERVICES OR TO BE OR MAKE REPAIRS AS AN AUTHORIZED 
SERVICE CENTER. 


ALL REPAIRS DONE BY ANY ENTITY OTHER THAN AN AUTHORIZED ALESIS SERVICE 
CENTER SHALL BE SOLELY THE RESPONSIBILITY OF THAT ENTITY, AND ALESIS 
SHALL HAVE NO LIABILITY TO THAT ENTITY OR TO ANY OTHER PARTY FOR ANY 
REPAIRS BY THAT ENTITY. 


CAUTION 


Danger of explosion if battery is incorrectly replaced. 
Replace only with the same type or equivalent type 
recommended by the equipment manufacturer. 


Battery Manufacturer: Panasonic/Matsushita 


Type: BR2325 
~ Rating 3V, 5mA 
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Preface 


This document is intended to assist the service technician in the operation, maintenance 
and repair of the ADAT-XT Digital Multitrack Recorder. Together with the ADAT-XT Reference 
Manual, this document provides a complete description of the functionality and serviceability of 
the ADAT-XT. Any comments or suggestions you may have pertaining to the document are 
welcome and encouraged. 


READ THIS! 


In addition to any purchase price that Alesis may charge as consideration for Alesis 
selling or otherwise transferring this service manual (“Manual”) to you, if you are not a 
service and repair facility (“Service Center”) authorized by Alesis in writing to be an 
authorized Service Center, Alesis sells or transfers the Manual to you on the following 
terms and conditions: ; 


Only Service Centers authorized by Alesis in writing are authorized to perform service and repairs 
covered by an Alesis warranty (if any), and transfer of the Manual to you does not authorize you 
to be an authorized Service Center. Therefore, if you perform, or if the Manual is used to 
perform, any service or repairs on any Alesis product or part thereof, any and all 
warranties of Alesis as to that product and any service contract with Alesis for that 
product shall be voided and shall no longer apply for such product, even if your services 
or repairs were done in accordance with the Manual. 


All service or repairs done by you or with reference to the Manual shall be solely your 
responsibility, and Alesis shall have no liability for any such repairs or service work. All such - 
service or repairs are performed at the sole risk of the person performing the service or 
repairs. You agree that all such work will be performed in a competent, professional and safe 
manner at all times and to indemnify and fully hold Alesis and its successors and assigns 
harmless in the event of any failure to so perform. 


Your purchase of the Manual shall be for your own ultimate use and shall not be for purposes of 
resale or other transfer. 


As the owner of the copyright to the Manual, Alesis does not give you the right to copy the 
Manual, and you agree not to copy the Manual without the written authorization of Alesis. Alesis 
has no obligation to provide to you any correction of, or supplement to, the Manual, or any new or 
superseding version thereof. 


Alesis shall have the right to refuse to sell or otherwise transfer repair parts or materials to you in 
its sole discretion. You shall not use, sell or otherwise transfer spare or replacement parts 
supplied by Alesis to you (i) to repair or be used in products manufactured for or by third parties or 
(ii) to any third parties for any purpose. 


You shall not make any warranties or guarantees with respect to the products of Alesis or the use 
thereof on behalf of Alesis or in your own name. 


The foregoing describes the entire understanding related to sale or transfer of the Manual to you, 
and no other terms shall apply unless in a writing signed by an authorized representative of 
Alesis. 


All Trademarks are property of their respective companies. 
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fety Suggestions 


Carefully read the applicable items of the operating instructions and these safety suggestions 
before using this product. Use extra care to follow the warnings written on the product itself and 
in the operating instructions. Keep the operating instructions and safety suggestions for 
reference in the future. 


1. | Power Source. The product should only be connected to a power supply which is described either in the 
operating instructions or in markings on the product. 


2. Power Cord Protection. AC power supply cords should be placed such that no one is likely to step on the 
cords and such that nothing will be placed on or against them. 


3. Periods of Non-use. If the product is not used for any significant period of time, the product's AC power 
supply cord should be unplugged from the AC outlet. 


4. Foreign Objects and Liquids. Take care not to allow liquids to spill or objects to fall into any openings of the 
product. 


5. Water or Moisture. The product should not be used near any water or in moisture. 


6. Heat. Do not place the product near heat sources such as stoves, heat registers, radiators or other heat 
producing equipment. 


7. Ventilation. When installing the product, make sure that the product has adequate ventilation. Improperly 
ventilating the product may cause overheating, which may damage the product. 


8. Mounting. The product should only be used with a rack which the manufacturer recommends. The 
combination of the product and rack should be moved carefully. Quick movements, excessive force or 
uneven surfaces may overturn the combination which may damage the product and rack combination. 


9. Cleaning. The product should only be cleaned as the manufacturer recommends. 


10. Service. The user should only attempt the limited service or upkeep specifically described in the operating 
instructions for the user. For any other service required, the product should be taken to an authorized service 
center as described in the operating instructions. 


11. Damage to the Product. Qualified service personnel should service the unit in certain situations including 
without limitation when: 
a. Liquid has spilled or objects have fallen into the product, 
. The product is exposed to water or excessive moisture, 
. The AC power supply plug or cord is damaged, 
. The product shows an inappropriate change in performance or does not operate normally, or 


b 
Cc 
d 
e. The enclosure of the product has been damaged. 
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General Troubleshooting 


While this manual assumes that the reader has a fundamental understanding of 
electronics and basic troubleshooting techniques, a review of some of the techniques used by 
our staff may help. 


v¢ Visual Inspection - A short visual inspection of the unit under test will often yield results 
without the need of complex signal analysis (burnt, or loose components are a dead 
giveaway). 

Ye Self Test - Alesis products that utilize microprocessor control contain built in test software 
which exercises many of the units' primary circuit functions. Self test should always be done 
following any repair to ensure basic functionality. 

ve Environmental Testing - Applying heat and cold (heat gun/freeze spray) will often reveal 
thermally intermittent components (Clock crystals, |.C.s, and capacitors are particularly 
prone to this type of failure). 

+ Burn in Testing - Leaving a unit running overnight often reveals intermittent failures such as 
capacitors that begin to leak excess current after a significant amount of time. 

¢ Cable Checks - Wiggling cables can reveal intermittent failures such as loose cables or 
poorly soldered headers. Remember to check power supply cables as well. 

ve Flexing the PC Board - Poor solder joints and broken traces can often be found by pressing 
the PC Board in various places. 

¢ Tapping Components - Sometimes tapping on a component (particularly crystals) will cause 
it to fail. 

+e Power Down/up - Turning the unit off and back on rapidly several times may reveal odd 
reset and/or power supply failures. 

ve Reset Threshold - A Variac (variable transformer) can be used to check reset threshold 
levels. This can be particularly useful in helping customers with low line problems. 

v¢ Compressors - Using a compressor/limiter is often helpful when attempting to solve low 
level noise problems, as well as assisting with DAC adjustments. 

“Ye Sweep Tests - Sweep generators are very useful in checking the frequency response 
envelopes of anti-aliasing filters. 

“¢ Piggybacking - Piggybacking |.C.s is particularly useful when troubleshooting large sections 
of logic. This is especially true when working with older units. 
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1.0.0 The ADAT Format 
When the engineers of Alesis first began the 
design of ADAT, it would have been simple to 


compromise. Multiplexing channel data into single een ee oe oe 
read/write sectors, reducing track width and S-VHS, Hi-8, and DAT 


decreasing wavelength, or relying too heavily on 
error correction are just a few examples of how the 


design team could have gotten away a little Re ; 


cheaper and easier. But in their quest to build the 
most robust tape format possible, every reasonable 
threat to the data was considered and defended 
against through over-design. The tape format itself 
is designed to lower the probability of errors so that 
error detection and correction are only occasional 
and do not affect the quality of the audio output. 

ADAT's designers knew that very high data 
densities are common in consumer formats. For | 
example, there's a lot less total tape area used in - oe aes 
HI-8 video than in 1" broadcast video and much Figure 1: Comparison Of Tape Area 
less in a DAT cassette than in a U-Matic 1630 
master tape for CDs. Figure 1 is a graph showing how much total tape area (width x length) 
there is in the standard length of three formats used for digital recording. 

High density formats are particularly suited for portable consumer formats where small 
size is important. Larger professional formats, while relatively non-portable, are better suited for 
real-time insert editing where new data is intercut with old data. The larger format makes it 
easier to retrieve and rewrite specific data without disturbing adjacent information. The fact that 
this must be done in real-time increases the difficulty (unlike computer hard disk and tape 
backup systems which can stop the recording process momentarily while they check to see 
that the data was recorded properly, and retry if it wasn't). While metal tapes (DAT, 8mm, and 
some analog audio) are capable of recording more flux transitions per inch than ferric oxide 
tapes (VHS, S-VHS, Beta, and analog audio), variations in the transport (speed, alignment, 
variations in tape width, tape dropouts, etc) as well as environmental factors (dust, 
contaminants, humidity, etc.) make the task of retrieving smaller magnetic transitions that much 
more difficult. It was these factors that led the design team to the S-VHS format with a 
play/record time of 40 minutes on an ST-120 tape, and helical scans that are 1.72 times wider 
than the VHS video format (5 times wider than Hi-8). 


1.1.0 The Role of the Transport 
In analog tape recorders, the transport has a direct effect on the sound. Things such as 


wow and flutter (small variations in tape speed) modulate the music as the tape slips over the 
heads. These problems start out small, but are magnified each time a track is bounced or 
copied. 

In digital recording however, transport variations do not affect the audio output, as the 
output is crystal clocked from a buffer memory a fraction of a second after the data is read from 
the tape. This reduces the need for precision and diminishes the transport's main function to 
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keeping buffer memory supplied with data, and when recording, to make sure that adjacent 
data remains intact. 

The ADAT transport is based on helical-scan recording technology, similar to that used 
in video recorders. The technology was already well established and tested in both pro and 
consumer markets before the Alesis design team applied the technology to the digital 
multitrack recording industry. 


1.2.0 Helical Scanning And The Drum Head. 


Top View Tape and 
of Head Drum Head Motion 
wee | F 


Read 1(5 " Read 2 


Figure 2: The Head Drum 


The tape itself actually travels rather slowly, at about 1/4 the speed of an open reel tape 
recorder (3 3/4 i.p.s). A loop of tape is pulled from the S-VHS cassette by two mechanical arms 
towards a spinning head drum. 

In the ADAT, there are four heads mounted on the drum: two read heads that play back 
the data, and two write heads that record it. The drum itself spins at a speed of 3000 
revolutions per minute (50 per second). The lower, non-moving part of the head drum, as well 
as slant pins and rollers are designed so that the tape moves across the drum at about a 6 
degree angle (see Figure 2). The result is that the heads can read or write a long thin strip of 
data, with each strip right next to the pervious one. 


Figure 3: Helical Video Scan 


These strips are technically called tracks, but to avoid confusion with "tracks" of audio, 
this document will refer to them as helical scans. Each scan is recorded by a single head as it 
rotates across the tape. By the time the first write head is at the end of its scan (about half a 
rotation), the tape has moved slightly and the second write head begins its scan. For every 
complete rotation of the head drum during recording, two adjacent helical scans are written. 
Since ADAT's head drum rotates 50 times per second, there are 100 helical scans written or 
read from tape every second. 

In a video recorder, each helical scan makes up a single field (see Figure 3), and two 
scans together make a frame of video, with between 24 and 30 frames per second making up 
the images seen. In ADAT, each individual helical scan is divided into 8 segments or sectors, 
one for each channel of audio, with sector spaces in between each channel sector. There are 
800 channel sectors per second, and each of these sectors is recorded separately by the write 
heads on the drum. 
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The heads are actually divided into two pairs (read/write A, and read/write B). The 
difference between them is the azimuth (angle of the gap in the head relative to the tape path). 
This prevents the A read head from being able to read data written by the B write head, and 
vice versa, eliminating potential crosstalk problems (i.e. reading data from an adjacent scan), 
and without the need for a "guard band" between scans. Note that there are no erase heads on 
the drum; the write head current is high enough to be sure that old data is completely 
overwritten. Note also that the write head is much wider than the read head (see Figure 4). 
This helps make tapes "interchangeable" between both ADATs and ADAT-XTs despite subtle 
differences in deck alignment. 


WriteA Read A. 


200X Actual size 


Figure 4: ADAT Head 


1.3.0 Crossfade Punch In/Out 

Having separate read and write heads makes overdubbing possible. The technology is 
called read-before-write and works like this: As the drum head rotates, first the Read A head 
reads an entire helical scan of data, which is loaded into a RAM buffer for error detection and 
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correction and then it is played back from the digital-analog converters. During recording, 
ADAT reads each track sector before writing over it. There are two reasons why: 


i” The write head can only be turned on and off safely in the empty spaces between sectors 
(the act of switching the head on and off itself creates a signal that may overwrite valid 
data). 


im At the punch in and punch out points, a digital crossfade must be made between the 
original data from the read head, and the new data entering from the analog-digital 
converters. This avoids abrupt transitions that can cause audible "pops" and. "clicks". 


One and three quarter revolutions (35ms) after the read head has read a sector, the write head 
comes along and records this new data, including crossfades if necessary, in exactly the same 
sector as the original data. ADAT crossfades can be adjusted from roughly 10ms to 40ms, with 
the longer crossfade times used for low frequency sounds such as bass guitar. This allows the 
punch-ins to be seamless and "glitch" free. 


1.4.0 The Requirements of Multitrack 
Multitrack recording is different from video recording in one crucial aspect: only in 


multitrack is it necessary to turn the write heads on and off several times within a single helical 
scan. New material is recorded in the same scan as old material. Unlike video recording, which 
records complete helical scans between the punch in and punch out point (see Figure 5), 
overdubbing on a multitrack only records part of each scan. A major goal of ADAT's format 
design is to make sure these sectors remain totally independent from each other no matter how 
many overdubs are recorded. 
To do this, the ADAT format: 
ve Records data from each of the eight channels in separate sectors, with spacing and guard 
sectors in between. 
Has a special head design with a wide safety margin to avoid interference with adjacent 
helical scans. 
ve Places timing markers and sync words in every sector which maintains the precision timing 
necessary to avoid interference with other sectors in the same helical scan. 
ve Records a proprietary time code and identification marks in each sector so the system 
always knows where it is. 


"Video Insert 


ADAT Insert 
Video recorders, when inserting new frames in between old ones, record the entire helical scan. A multitrack recorder records only part of 
each scan when overdubbing, which increases the need for wide tracks to avoid disturbing other sectors. 


Figure 5: ADAT vs. Video Insert 
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1.4.1 What "Track Sharing" Is...And Why ADAT Avoids It 

Some tape formats multiplex the data, using read-before-write technology to store the 
data from two different tracks into a RAM buffer and rewriting both tracks in the same sector 
each time an overdub is done, even if one of the tracks is in "safe" mode. This has the 
disadvantage that when data is recorded, data from an adjacent track is also disturbed, 
increasing the odds of read/write errors on "protected" information. This is especially true in the 
"pull the plug” test. If power were to drop out during an overdub, the data from two tracks (or 
more) could be destroyed, resulting in an audible "glitch" heard on both tracks, and not just the 
track that was in "record" mode. 

Because the ADAT format assigns individual tracks to individual sectors, the write head 
need only turn on for less than 1/8 of each scan, and can turn off in the spaces in between 
sectors. This not only reduces the chances of a power failure occurring during the write 
process (the write head being turned on for a short period of time only), but also eliminates the 
possibility of disturbing any other data, which is always assumed to be important. 


1.5.0 ADAT's Wide Track Head Design 
Note in Figure 5 that the "new" sectors are interleaved between other sectors on each 


side which should be left alone. Those adjacent scans have an opposite azimuth, as explained 
earlier, with no guard band. A slight position error during recording can cause the new sectors 
to overwrite or "squeeze" the scans next to it, especially at the punch in and punch out points. 

Unfortunately no transport is perfect, and variations in tape width, contaminants, slight 
misalignments between different decks, etc., result in variations in position during successive 
punch-ins. These variations can lead to several errors including: 


x "squeezing" an adjacent scan completely and making it unreadable (see Figure 6). 
ve Not fully overwriting old data, leaving parts of it available for later reading and eventually 
leading to an understandably confused audio output. 


These concerns led the Alesis design 
team to adopt a wide head (100 micron write 
and 30 micron read) philosophy, which 
solved almost every problem in all of the 
worst-case scenarios they could imagine. 
The wider track pitch (even wider than the 
standard S-VHS video track width of 58 
microns) also help the ADAT resist the 
effects of linear tape scratches, tape 
dropouts, and severe’ misalignments 
between different machines. 

Figure 7 illustrates how the larger 
track width is less susceptible to severe 
misstracking error than a narrower format 
such as that used in Hi-8. 


d sector before punch 


Narrowe 


Figure 6: Narrowed Sector 
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ADAT Format Helical Scan 


Write track 
100 microns 


Write track { 
20 microns 


10 micron edge error 


Figure 7: ADAT Vs 8mm 


1.6.0 Other Contaminants 


With few exceptions, hermetically sealed environments are both unnecessary and next 
to impossible to maintain. Unfortunately, this means that dust, smoke particles, and even 
fingerprints can have a profound affect on the microscopic world of helical scanning, where 
distances between head and tape are measured in microns (millionths of a meter) (see Figures 
8 and 9). The formula for spacing loss between head and tape is 


Lossgp=(55*distance)/wavelength 


Again, the ADAT's low data density 
helps eliminate some of the potential 
problems more prevalent in high density 
formats (the higher density, the higher 
signal frequency!). The ADAT's low 
density/low frequency format allows the 
read head to be as much as twice as far 
from the nominal distance before losing 
the signal. Incidentally, this formula is true 
for all tape types, and explains why 
analog recorders lose high frequencies 
first as the tape gets dirty (the dirtier the 
head, the further the tape is pushed away 
from the head). This is important because 
of the fact that even though the world is 
imperfect, it is still better to read original 
data than to have to depend on error 
detection and correction (covered later). 
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Figure 9: Video Head to Tape Interface 


1.7.0 The Control Track 


An important factor in preventing severe tracking errors (such as those discussed in 
Section 1.1.0) is the tracking system that ADAT uses to control linear tape speed. At the edge 
of the tape, a low frequency (50 Hz) spike waveform is recorded during formatting.. This is 
called the control track. It is recorded, and read back by a separate stationary head called the 
linear head. Because this head is stationary, it provides a constant reference to where the 
rotary head was at the time the tape was formatted. During playback or recording, the linear 
head reads each spike, and compares it to a similar spike generated each time the head drum 
completes a rotation. If these spikes aren't synchronized, then the deck's electronics adjust the 
AGC, tape speed until they do match. In this manner, small differences caused by tape stretch, 
or moving from one ADAT to another can be compensated since the head drum will always be 
in the same position relative to the tape, once the machine is in sync with the control track. 

Because the control track is so critical to the interchangablity of tapes between different 
ADATSs, its adjustment at the factory, or after service, is critical. To help with this adjustment, 
Alesis uses a special tape created by using a 30 micron rotary write head (same size as the 
read head) on a precisely pre-aligned, factory standard deck. Called the alignment tape, it is 
used when turning the cam that adjusts the distance between the head drum and the linear 
head. By watching the linear head output on an oscilloscope for maximum signal level while 
slowly adjusting the cam, it is easy achieve a tolerance below 5 microns. While not perfect, the 
wide track width eliminates errors unless the unit is severely abused and the linear head is 
knocked out of any kind of alignment. 
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1.8.0 Error Detection, Correction, and Concealment 
Until now, the description of the ADAT format has been limited to error prevention (wide 


tracks, low data density, accurate tracking, etc.) which constitutes the "first line of defense" 
against errors. Unfortunately, when dealing with well over seven million bits per second of 
recorded data (8 tracks * 48000 samples/sec. * eight to ten encoding [16 bits encoded as 20 
bits] + time code and other housekeeping data) the occasional, and sometimes not so 
occasional errors are going to occur. Normally this would cause an audible click or pop. This is 
of course unacceptable in the world of professional recording. To combat this problem, the 
ADAT (as well as most other digital audio systems) use mathematics to flawlessly correct most 
errors. In cases where the error correction scheme is overwhelmed (explained later), the ADAT 
can also interpolate between the missing values, giving it an error concealment system that 
allows the music to continue relatively undisturbed despite massive destruction of data from the 
multitude of causes previously discussed. 


1.9.0 A Brief Discussion of Error Correction 
The mathematics of developing and proving error corrections schemes is beyond the 
scope of this manual. However, at least a brief discussion of the system used in the ADAT is in 
order. The simplest way to explain this is through an analogous example. 
Suppose you had to record two numbers, and needed to be sure that you had written 
the correct ones. You could write a third number that was the sum of them: 
2+3=5 
The number 5 in this case is the error correction data. That way if one of the numbers 
gets smudged in your pocket like this: 
2+*= 
Then there is no problem--you know that the missing answer is 3. The same holds true if 
any one of the numbers becomes unreadable. As long as 2 numbers are available, the third 
can be calculated. While it requires more data to be stored, the method can greatly increase 
the odds that the correct numbers will be recovered. But what happens if you take the paper 
out of your pocket and it looks like this: 
* + 3 = * 
It's obvious here that error correction has been overwhelmed by too many errors. It is 
possible to prevent this, if we have many numbers to keep track of, by arranging them together 
in a "spreadsheet" form with check sums going both vertically and horizontally: 


+ 3 = * 
a 1 = 10 
ee Noe Le 

19 


By adding another total (in this case, the total of the last column, the number 19), we 
can calculate that the first row must be "2 + 3 = 5". When the data is arranged like this, with a 
checksum of checksums, the odds increase even more that missing data can be exactly 
replaced. This "matrix" scheme forms the basis of "Reed-Solomon" error correction. The actual 
process that takes place in the TAPE ASIC is much more complicated, but any: further 
explanation is beyond the scope of this manual. Those who are interested in further information 
should consult U.S. Patent 5,321,561, "Format for Recording Digital Audio onto Magnetic Tape 
with Enhanced Editing and Error Correction Capability", June 14, 1994. 
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1.10.0 A Further Discussion Of Errors 
Looking further into the format requires a closer look at the types of errors that will be 
encountered. These will be covered in reverse order, with the most uncommon (but worst) 
types of errors first, and ending with the most likely (easiest to correct): 


1. Head clogging: The rotary heads become blocked or spaced away from the tape by dirt. 

2. Linear Tape Damage: Dirt or manufacturing defects leading to long scratches on the tape. 

3. Dropouts: imperfections, wear, or age can create small gaps in the magnetic coating of the 
tape. Called "Burst Errors", these random problems are almost always well within the 
capability of the error correction system's ability to perfectly restore. 


1.10.1 Head Clogging And Interleaving 

Momentary head clogging may take place when a foreign particle gets trapped between 
the head and the tape, and is thrown clear by centrifugal force during the half of the drum 
rotation where the head is not in contact with the tape. Persistent head clogging is when a film 
of debris "glues" itself to the head, spacing the tape away from the gap. Once this process gets 
started, the debris (usually deposited on the head from the tape itself, due to defective binder 
or poor tape storage) will collect still more dirt, leading to a point where the head cannot read or 
write effectively. 

Head clogging usually occurs just before the rotary head actually makes contact with the 
tape. A small piece of dust or lint gets stuck between the head and the tape. This will usually 
(though not always) be thrown off of the head by centrifugal force during the time the head is 
not in contact with the tape (about 1/2 the time, as the tape wraps 1/2 way around the drum). 

While rare, head clogging usually leads to the loss of at least one entire helical scan, 
and occurs more frequently in machines that have not been properly maintained. 

If a single helical scan were to contain the data from some channels, and the other scan 
contained the data for the other channels, head clogging could quickly reduce an eight-track 
recorder into a four-track recorder. The solution employed in ADAT is to scatter (interleave) the 
data around the tape to make it possible to recover useful audio despite even as large an error 
as losing one head for a moment or two. 

Figure 10 is a representation of how data is arranged in one complete drum rotation in 
ADAT. Note that the width of the helical scans is not drawn to scale--they are actually much 
narrower. For each rotation of the head drum, two helical scans are written. Notice that the first 
sector is labeled "Channel 1 Oda", and the fifth sector on the bottom scan is labeled "Channel 
1 Even". Also notice that all of the channels are labeled this way: even on one scan, odd on the 
other. Each helical scan contains eight channel data sectors, for a total of sixteen channel data 
sectors per drum rotation. The sectors containing data are scattered into opposite azimuth 
helical scans, and at different points in the head scan, so Channel 1 Odd is at the edge of the 
tape, while Channel 1 Even is at the center. 

Since every other sample is recorded on the alternate head, even the loss of a read 
head (through clogging or other problem) does not completely eliminate all samples from a 
given audio channel, but simply halves the sample rate (lowering the audio spectrum to about 
12KHz). Interpolation (averaging the samples previous to and following the missing data) 
further hides the errors and ensures that the audio is accurate to 12KHz without the 
introduction of clicks and pops that would make the material heard completely unusable. If this 
seems a bit excessive, remember that all forms of digital recording utilize error detection, 
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correction, and to some degree or another, concealment. The ADAT's interpolation light is an 
excellent indicator to the state of the machine. Occasional interpolation is normal, and is 
usually due to small imperfections in tape, dust, etc. (often called "Burst Errors"). When the 
interpolation light (located on the front panel) is lit constantly, it's usually an indication of severe 
head clogging and the heads are in serious need of cleaning. 


1.10.2 Linear Tape Damage 

Another serious problem is that of linear tape damage. This most often takes the form of 
long scratches on the tape. The damage on the tape, caused by linear head scratches, is 
guaranteed to affect data. The solution to this fortunately infrequent problem lies in the way the 
data is physically arranged on the tape. A look at the sector arrangement in Figure 10 reveals 
an interesting feature of the ADAT format. Note the designations such as "Channel 1 Odd" or 
"Channel 5 Even". The "Odd" and "Even" designates which read/write head pair (opposite 
azimuths) is used to access a given set of samples. The location of the sectors is of paramount 
importance in this case. Note that Channel 1 Even is located roughly in the middle of the tape, 
but Channel 1 Odd is located is at the beginning of the helical scan, and therefore is physically 
located more towards the edge of the tape. Likewise, all other odd channel sectors are 
physically placed as vertically far from the even channel sectors as possible. As an example, if 
a large scratch ran down the center of the tape, it might destroy the data from channels 5 
Even, 6 Even, 1 Even, and 2 Even, but those channels' Odd samples would still be intact. This 
at least leaves half of the samples available, and through interpolation allow the recovery of 
useful audio despite the massive destruction of sample data. 


1.10.3 Dropouts 
Dropouts, while relatively common, are very easy to correct. Such failures are usually 
due to small imperfections in the tape. The sources of these imperfections can range from 
minor fluctuations in the tape manufacturing process, to simple wear and tear (especially if tape 
sections are looped for long periods of time). Since these imperfections are relatively small, 
they are normally confined to destroying only a few bits at most. This allows for them to be 
easily corrected by the error detection and correction scheme (detailed in ensuing chapters). 


1.11.0 Dissecting The Helical Scan 
Figure 10 shows a complete breakdown of the sector layout as outlined in U.S. Patent 


#5,321,561. Note that not only the actual audio data sectors break down into discrete data 
values, but also the spaces in between (track intros, sector spaces, Sector guards, timing 
markers, track exits, etc.) all break down in various ways (some only containing a group of 
"sync words"). The sync words are scattered throughout the scan as spacers; their high clock 
content guarantees that the 13.77 mHz system clock is always running at the correct speed. If ” 
all this seems a bit excessive, it is!) However, the design team had to prepare for every possible 
contingency. Every step had to taken to ensure that the system always "knows" exactly where 
it is at any given moment. 
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1.12.0 Clocks and Synchronization 


Everything in the helical scan, whether it's a sector guard, sector space, error correction 
data, PCM audio data, or time code marker is a series of binary digits. Ultimately this means 
that 13,788,000 bits per second must be accounted for. While a 14MHz clock may not seem 
like much for those used to digital electronics, it's still a bit of a mental leap to think of that 
value applied to a magnetic tape format. 

Digital Audio is self timing, unlike analog audio. The sample frequency (48KHz normally) 
controls the drum speed. Changing the sample rate actually changes all clocks, as well as the 
drum speed and linear tape speed. For example, when an ADAT receives a digital signal from 
its optical input, it automatically adjusts its tape speed to match the sample frequency of the 
incoming data. This makes it possible to create sample accurate tape "clones", no matter what 
the relative pitch setting. 


1.13.0 The Actual Storage of Data 
Assuming a 48KHz sample rate, and with the drum head rotating at 50 times per 


second, calculations show that 960 samples per track must be recorded or played back each 
second. And since there are two scans per revolution, that means there are 480 samples 
recorded in each one of the eight channel sectors of each helical scan. Examining the 
breakdown of a single sector (in this illustration channel 1 odd) shows that the data is divided 
up amongst 30 sync blocks (16 samples per sync block). Proceeding to the next level down, 
though shows 20 data words not 16. The four "extra" data words are actually error correction 
data. Which ones are sample data and which are correction words are determined by which 
sync block in which they reside. Just as a data scattering technique is used to make sector 
data less prone to errors caused by linear tape damage, the ADAT also employs data 
scattering to make individual samples and correction words within a single sector less prone to 
destruction from burst errors. The actual formula is beyond the scope of this manual. However 
the following table shows the locations of the first 16 odd samples:. 


Sample Sync Data 
Block Word 
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Note that the samples "jump around" and are never closer than 6 blocks away from 
adjacent samples. This helps ensure that burst errors won't overload the error correction 
system by damaging too many successive samples. The error correction words are likewise 
scattered among the sync block in the same way that the audio data words are. This prevents 
trashing of the correction word at the same time the data it's supposed to correct gets trashed, 
increasing the chances that either the correction word or the original data is readable. 


1.14.0 The CRC Word 

At the end of each Audio Sync Block is the 32 bit CRC (Cyclic Redundancy Check) 
Word. 31 of these are written in each channel sector (30 for each audio sync block and 1 for 
the abs time block). This amounts to a further 12.5% of redundancy (32 CRC bits for every 256 
sample bits) and is used exclusively for error detection. The Tape ASIC calculates the value for 
all sync blocks and compares it to the CRC Word to determine whether the contents of the 
sync blocks are valid or contain errors that need to be corrected. If even one bit is off, all 20 
data words will be flagged as having an error condition. This allows the Reed-Solomon system 
to concentrate on error correction instead of detection, and without the added data overhead of 
Double Reed-Solomon systems. 


1.15.0 ID Marks 

At the start of each one of the 30 Audio Sync Blocks in an ADAT channel sector are two 
words expressly designed for the needs of multitrack recording. The sync word is a pattern of 
nine ones and one zero which indicates the beginning of each sync block. 

The sync block ID tells the ADAT exactly which sync block is about to be read (i.e. 
“Audio Sync Block 24 of Channel Sector 5"). The sync block ID, in combination with the abs 
time block at the end of the channel sector, can be used to identify every single sample on the 
tape. For every full rotation of the head, the ADAT reads or records over 480 sync block IDs 
(24,000 per second). The addition of the 800 abs time blocks per second ensures that ADAT 
always knows where (or in this case "when" it is. 


1.15.1 Sector Separation: Guards, Spaces, and Timing Markers 
During an overdub, it's important that the [imeaeasar 
write head only turn on and off in the spaces 
between sectors. Because there is no erase head, a 
write head switching states at an inappropriate time ee 
can cause old data to be left over either at the Berta 
beginning or end of a sector (in extreme cases, partially overwriting the wrong sector). 
This is an alignment issue that need never be considered in video. It has nothing to do 
with "tracking" in the traditional sense, where the linear speed of the tape needs to be adjusted 
so that the rotary head is traveling directly down the center of the helical scan. 


Overwritten part 


of old sector of next sector 
ae 


1.15.2 Sector Spaces and Guards 
At the head and tail of each of the eight channel sectors in each helical scan are sector 
guards. In between the channel sectors are sector spaces. Sector spaces, 40 words long, are 
written only during formatting; sector guards are written each time recording is done. They both 
consist of the sync word "1111111110", with its high clock content that ensures phase-lock 
between the tape and the read circuitry. The head and tail sector guards, each 80 words long, 
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are a "safety net" against head misalignment during punch-in/out operations. If writing starts a 
little late, they ensure that old data won't "leak through". If one sector starts to intrude on 
another, it will only cover up old sync words with new sync words, losing no data. The ADAT 
system would have to be 1200 clock cycles out of alignment before data would be affected. 


1.15.3 The Write Timing Marker 

Another way that ADAT combats sector shifting is the Write Timing Marker (WTM). At 
the end of one of the helical scans, the WTM serves as a check on the head drum position. Its 
role is to make sure that overdubs are recorded in the correct position relative to the previously 
recorded data on tape, compensating for any calibration or head alignment differences 
between machines. It helps ensure that each sector is written in exactly the same place it was 
when the tape was original formatted, even when exchanging tapes between ADATs. 

The WTM is recorded only during formatting, and like any other valuable data is 
Separated from the previous channel sector by a sector space and a sector guard. The WTM 
itself currently contains no data other than the WTM ID, and a 32-bit format version word, 
which could be used in future versions for special applications. For the moment though, it 
serves very well as a location marker with a known relative position to all other data on the 
helical scan. 

After Formatting, one of the read heads encounters the WTM once per head drum 
revolution. It informs the system of the exact location of the beginning of the next sector, prior 
to writing new data to that sector, regardless of what machine was originally used to format the 
tape. 

The WTM is accurate to within a clock cycle or two, which is easily within the 1200 clock 
"safety net" provided by the sector space and sector guard. The most common error in ADAT is 
“Error 7", which translates to "Cannot read WTM", and usually indicates dirty read heads. If this 
condition occurs during recording, ADAT will automatically stop recording (Error 8), preventing 
the possibility of overwriting the wrong data due to improper positioning of the head drum. 


1.16.0 ADAT Time Code 

A key element in ADAT's success is sample accurate synchronization between ADATs. 
Because of this accuracy, three ADATs can behave as a single 24-track deck. It is possible to 
record the same signal on two different machines in the system, and be able to play them back 
without fear of phase cancellation. The 9 pin SYNC IN and SYNC OUT connectors used to 
chain ADATs together pass commands, the 48KHz sample clock, and the ADAT time code. It 
is the sample clock and time code that allow for complete system synchronization. 

Referring again to the track layout (Figure 10) note the abs time block that appears in 
each channel sector following the 30 audio sync blocks. The block contains an ID mark, and a 
32-bit absolute time word with a 32-bit CRC word. This translates to about 800 time code 
blocks per second. Because the time code is 32 bits, it can accurately label all 4,147,200,000 
samples in a 24 hour day. ADAT time code (sometimes referred to as Absolute Time Code) 
counts the number of samples elapsed from the beginning of the tape, so it always starts at 
zero. Since each second is divided into 48,000 parts, it is much more accurate than the 
Standard time code which divides each second into 30 (or fewer) frames and 100 subframes. 
Its high frequency allows any frame rate of SMPTE time code to be calculated from it. ADAT's 
front panel time indicator (in minutes and seconds) is calculated directly from this time elapsed 
code. Similarly, many other devices, as well as some third party devices, use the time code to 
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calculate SMPTE or MIDI time code, as well as sample rate conversion. It is not necessary to 
use an audio track for time code in an ADAT-format recorder; the data is already recorded in 
the subcode data of the helical scan. 
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2.0.0 ADAT-XT Theory of Operation 


2.1.0 General Description 
Since the initial release of the Alesis ADAT, it has gained worldwide recognition as the 


Standard in low cost, high quality digital multitrack recording. The ADAT-XT is the next 
generation, incorporating faster transport speeds and increased software control. This provides 
for better reliability and an augmented user interface. 

Since the ADAT is so market pervasive, it is assumed here that the reader of this 
manual is already familiar with its operation and capabilities. For those needing a further 
introduction to the ADAT-XT, a thorough review of the ADAT-XT Reference Manual is 
recommended. 

Note that several versions of PCBs exist, leading to some differences in reference 
designators. Care should be taken to ensure the use of the correct schematic for the PCB 
currently under test. It may be necessary to make some translations to the latest revision when 
ordering parts. The table below denotes which revision of schematics mwere used to develope 
the text of this manual. Where possible, this manual will denote the differences. Careful study 
of the updates and corrections section (Appendix A) of this manual will greatly assist in this 
activity. It is also recommended that technicians familiarize themselves with the ADAT-XT 
software history (Appendix B) as an aid to solving customer problems. 


Revision Used In Text 
C 
C 
C 
E 


2.2.0 Signal Flow 
The simplified block diagram (Figure 12) shows the signal flow of the ADAT-XT at its 


most basic level. This section offers an equally basic description of signal flow. Later sections 
will deal with the ADAT-XT in greater technical detail. 

Inputs are routed through the 4 A-D converters. The digital outputs of the converters are 
multiplexed into a serial bit stream by the AUSY (AUdio and SYnc) ASIC. Its associated RAM 
is used in this process. This IC also handles external sync and digital I/O. 

From the AUSY ASIC, the serial audio data is routed to the TAPE ASIC which handles 
all functions involved with storing and retrieving the data from tape. This includes 8 bit to 10 bit 
encoding, the adding of housekeeping data such as timing markers and error detection and 
correction words, as well as the modulating of the data into a usable signal for the tape. This IC 
also has some RAM associated with it which serves as the data buffer area needed in 
crossfading and formatting. The numerous VCOs that help control the TAPE ASIC are used for 
system synchronization. 

Once the data is properly formatted, it is sent through the write preamp to provide the 
necessary gain to thoroughly overwrite the existing data already on tape. 

Information coming off of the tape through the read heads is immediately passed 
through a gain stage inside the head drum (RP1-Read Preamp 1). This ensures that noise will 
not become a factor in the long cable run from the headstack to the main processor board. The 
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RP2 ASIC follows this up with more amplification. This gain stage utilizes an AGC (Automatic 
Gain Control) circuit to "normalize" the signal (called the "envelope"). This normalized envelope 
makes it easier for the electronics to extract the data despite differences between decks and 
head stacks. 

Once again the data passes through the TAPE ASIC, this time for demodulation, 
decoding, and error detection and correction. The corrected data is then passed along to the 
DACs for output through the analog outs. The digital data is also routed through to the AUSY 
ASIC for Digital I/O. 


The SERVO ASIC and its associated block components are used in making sure that 
the speed of tape, as well as the speed of the head drum are matched to the original formatting 
of the tape via the use of phase locked loops. Note that the head drum speed serves as a 
course adjustment while capstan motor is used for fine control of "tracking". 


2.3.0 Engaged Vs. Disengaged Tapes 
Analog audio recorders typically move tape past the heads at anywhere from 1-7/8 to 30 


inches per second. Higher speeds result in a higher bandwidth, or ability to record high- 
frequency signals. 

. As with the recording of video signals, digital audio requires a much higher signal 

bandwidth than the equivelent audio signal. The best solution to the problem of bandwidth 

requirements for digital audio is similar to that employed in video. Instead of trying to move the 

tape across the heads faster, just move the heads across the tape faster. This is accomplished 

using the now familiar rotating head technology used in VCRs. 

With ADAT-XT, the tape is “engaged” if the tape contacts the spinning head, whether 
or not the tape is moving. This allows for going into Play or Record faster, as well as “cue” and 
“review” functions that let you monitor the tape audio during Fast Fwd and Rewind. When the 
machine is paused, the head remains spinning, and the tape is not disengaged from the head. 

When the tape is “disengaged”, the head is not spinning and it takes slightly longer to 
go into Play or Record. Cue and review are no longer possible. The ADAT-XT is specifically 
designed to be able to fast forward and rewind while the tape is engaged. By reading time code 
from the tape while in fast forward and rewind, ADAT-XT can actually surpass disengaged or 
unthreaded ff/rw times across the distance of an entire tape. This is possible due to the 
extensive software development that took place between the release of the ADAT and the 
ADAT-XT as well as improvements to the hardware that reads tape data. 

Note that if the tape is engaged, and no transport activity (Play, Record, Rewind, etc.) 
occurs within about 4 minutes, the tape will automatically disengage itself to minimize tape 
wear. 
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2.4.1 Power Suppl 


Located on the bottom of the 
ADAT-XT, the power supply is 
accessible through a single cover 
plate (see Figure 13). The power 
supply itself is a switching supply |Access Screws 
capable of detecting and adapting 
from 100V A.C. to 250V A.C., at 
either 50Hz or 60Hz. Since this is an 
OEM part, most references to the 
power supply will be limited to 
considering it as a single component, Note: One foot 
without the need _ for further ls attached to plate 
troubleshooting. The exception to this 
rule is the adjustment of the 20V 
supply as outlined in the QC procedure (Appendix D). 


Figure 13: Power Supply Access 


2.4.2 ADA PCB : 

The ADA PCB, located at the rear of the ADAT-XT, to the left of the transport, is the 
main "interface" between the world of analog signals and the digital domain of storage. - 
10dBV inputs (as well as the adjusted signals from the +4dBu inputs) are sent to the 4 
Phillips stereo A-D converters. Outputs are likewise routed from the 4 D-A converters through 
some buffering and out to the -10dBV output jacks. These signals are also routed to the 
ELCO PCB for further processing and output. The digital portions of the ADA board are 
routed to and from the main PCB via J6. 


2.4.3 ELCO PCB 


The ELCO 56 pin connector and its associated PCB are located at the rear of the unit. 
Besides acting as a connection point for the 56 pin ELCO, the PCB also contains the servo 
balanced input circuitry for the +4 dB inputs, and differentiation circuitry for the +4dBu 
outputs. These signals are connected directly to the ADA PCB discussed previously via J5 of 
the ADA PCB. 


2.4.4 READPRE1 PCB 

Located in the lower drum of the headstack, this PCB is normally not troubleshot to 
the component level, and is replaced only when the whole headstack is replaced. The 
purpose of the board is to provide some immediate gain to the signal provided by the read 
heads. This is necessary to avoid noise problems that would occur if the signal were to have 
to run through a long cable before being amplified. This circuit ensures that the signal to 
noise ratio is sufficiently high to avoid such cable losses enroute to the main PCB. The cable 
from the lower drumn connects to the main PCB at J7. 
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2.4.5 Write Amp PCB 
Located on the top of the headstack, this PCB is normally not troubleshot to the 
component level, and is replaced only when the whole headstack is replaced (with the 
exception of replacing the rotary transformer). The purpose of this PCB is to provide the final 
current gain necessary to ensure overwriting of old data. Being located as close as possible 
to the write heads ensures the lowest possible noise floor is sent through the write heads, 
and consequently to tape. A cable extends from the Write PCB to the main PCB at J9. 


2.4.6 Front Panel PCB 


The front panel PCB (located strangely enough in the front panel) is responsible for 
handling all button input and display functions. 


2.4.7 Main (Processor) PCB 
As the name would imply, the Main or Processor PCB is the heart of the ADAT-XT's 
amazing electrical system. All transport control, synchronization functions, and data 
manipulation are performed here. The majority of the work is accomplished in the custom 
chip set created by Alesis specifically for this task. Without such devices, the electronics 
alone would have filled a small room! The custom ASICs (Application Specific Integrated 
Circuits) that will be encountered in the ADAT-XT are: 


» AUSY ASIC - AUdio and SYnc. This one handles all of the audio data (including digital 
audio from the optical buss) sent to and received from the ADA PCB. It also is in control 
of all external synchronization functions (i.e. whenever the unit is a slave [ID2, ID3, ...]) as 
well as digital I/O transfer. 

» TAPE ASIC - Handles all functions that are format related. Error detection and correction, 
8 to 10 encoding/decoding, interpolation, and crossfades, are all functions that reside in 
this incredibly powerful device. 

» SERVO ASIC - This device is responsible for maintaining the internal synchronization of 
timing for tape reading and writing. 

» PCRP1 ASIC - The READPRE1 ASIC provides the initial gain for the read head. This 

device is located very close to the read head (inside the head stack) to prevent unwanted 

noise from being picked up by the cable between the headstack and the processor PCB. 

PCRP2 ASIC - The READPRE2 ASIC (as its name implies) is a part of the read head 

amplification system. 

» DIGVCO ASICs - Used in several locations, these devices replace a large quantity of 
discrete, tunable components (including lots of inductors) that were used to make tunable 
VCOs in the ADAT. The new digital VCOs are not only more convenient to troubleshoot (if 
it's bad, just replace it!), but will not drift out of adjustment as the older circuitry was prone 
to do. 


Vv 


These custom |.C.s, coordinated by an industry standard 8031 microprocessor and a 
few subordinate components, combine to form the engine that powers the most powerful 
multitrack recorder available today. 
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3.0.0 Detailed Circuit Descriptions 
3.1.0 The 8031 


The 8031 MPU is the center of the ADAT-XT's control section. It handles everything 
from deck control and timing to locate points. Note that the 8031 data buss serves a dual 
purpose (addressing and data). This means that the buss must multiplex between low order 
addresses (1st 8 bits), and bidirectional data. A latch contained in the AUSY ASIC (U13) is 
used to hold the low order address half, during 8031 read and write cycles (strobed by ALE- 
Address Latch Enable). The EPROM (U33) is used to hold 8031 program information. The 
SRAM (U29) holds system variables, as well as user data. U10A provides the 12MHz 8031 
system clock (derived from the 24MHz Crystal Y1). 


3.1.1 Reset 

The purpose of the reset circuit is to ensure that none of the electronics (particularly 
the 8031 microprocessor) starts to function until the +5V rail is solid (no ripple). This will 
prevent uneven voltages from causing data corruption (SRAMs are particularly prone to this). 
Reset is also required during power down for the same reason. 

To accomplish its task, the reset circuit uses the raw supply voltage to the processor 
+5V regulator (U37). The raw supply is fed through a voltage divider consisting of R78, Z1 
and R90. This divider reduces the level of the raw supply so that transistor Q6 turns on when 
the raw supply reaches approximately 7V. As Q6 turns on, the base of Q7 is pulled low, 
turning it off and allowing C64 to charge slowly through R91. Once the voltage across C64 
rises above the threshold of U25A, U25A switches states (dropping low) and completing the 
reset cycle. Note that for ICs that require an opposite reset polarity, U25B provides an 
inverted version of the reset line. 

During power down the opposite of the power up process occurs. As the raw supply 
falls below the 7V threshold Q6 turns off. The base of Q7 is pulled high through R81 turning it 
on and discharging C64. At this point, the output of U25A flips high, enabling all resets until 
power has completely faded. 


3.1.2 Memory Mapped I/O 

In order to easily control the vast number of hardware functions that the 8031 needs to 
access, a system of memory mapped I/O is used. The basic idea is to make hardware 
functions appear to the 8031 as unused memory locations. That way all the software has to 
do is write to a memory location in order to send information to specific areas such as the 
deck motors or any of the ASICs. Likewise, information needed by the 8031 (such as the 
condition of deck sensor switches) can be "read" by the 8031 via examination of the data 
contained in an addressed latch. 

74HC 138 (U26) performs the majority of the work in this circuit. In order for U26 to 
become active, ADDR15 must be low (i.e. the 8031 is accessing the lower 32K of its address 
space). 

Once U26 is enabled, addresses ADDRO5-ADDRO7 are decoded by it, and the latch 
(or other device) corresponding to the value of the decoded address is strobed. At this point, 
data on the 8031 data buss is "written" into the latch or "read" from the latch data currently on 
the data buss. The 8031 ReaD and WRite lines are used to keep control of data direction on 
the bidirectional data buss (usually logically NANDed with the correct select line from the 
74HC 138). 
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3.2.0 Audio I/O and ADA 

Since all eight tracks are the same electrically (arranged in 4 groups as the ADCs and 
DACs in the ADAT-XT are stereo devices), all discussions of the circuitry will be limited to 2 
channels (1 and 2). Analog audio input and output circuitry will likewise be limited to channel 
1. Note that the reference designations will be different for the other channels. It is also 
important to note here, a slight, but significant difference between the operation of the 
original ADAT and the ADAT-XT. In the original ADAT, the data representing the incoming 
signal was complemented (inverted) before being sent to tape. This data was re- 
complemented before being sent to the DACs for output. In the interest of simplifying the 
system for third party development this was changed in the ADAT XT. This means that tapes 
originally recorded on an ADAT will act slightly differently when played back on an ADAT-XT. 
Specifically, the digital optical output will be 180 degrees out of phase when compared to the 
same signal as output from an ADAT-XT. Since most medium/high end mixing consoles have 
a phase invert button on them this shouldn't become a major issue, however, the information 
is presented here for the sake of completeness. 


3.2.1 A-D 

The SAA7366 is a CMOS 128 times oversampling sigma-delta A-D converter. C63 
filters the analog supply to the I.C. C71 performs the same function for the digital supply. 
R77, R78, (with C65 for filtering) define the maximum non clipping signal level at 
approximately SVp-p- R72, C30 and R73, C31 define the gain characteristics of the device's 
internal buffer amplifiers. The internal high pass filter is enabled (HPEN pin 11=1) to eliminate 
the need for external anti-aliasing circuitry. Control lines for the serial clock (BITCLK pin 9), 
left/right control (L/R_SEL pin 8), and the 12 MHz Clock (SYSCLK pin 4) are provided by the 
AUSY ASIC. Digital data is sent to the AUSY ASIC serially via SDATA (pin 7). 


3.2.2 ELCO +4dBu Balanced Input 


The inputs from the ELCO connector are very simple. CK D® 
They convert from a differential (balanced) form into a single are 7 
ended form usable by the ADCs. The resistor biasing network 2 ae bd deh 
(R16, R18, R19, and R25) is arranged so that if either hot pin of 
the ELCO system is grounded (i.e. running single ended) there s> 4q- 
is no loss of gain (non servo balanced systems usually '\e/+|+\+7® 
experience a 6dB gain loss when running single ended). Once HS Berg 
converted to single end, the signal is routed into the ADA PCB WS 28 
via R38 (on the ADA PCB) immediately following the RCA | . 
Jack. The value of R38 (in conjunction with R60) was e 


calculated to normalize the signal level relative the -10dBV pate nea 
input. See Figure 14 for the pinout diagram. 


Figure 14: Pinout diagram for the 
ELco® Connector 


3.2.3 RCA -10 dBV Input 

The RCA inputs are R.F. filtered (C17 on channel 1), level normalized via the R37 and 

R60 voltage divider, and A.C. coupled via C82. This signal is fed directly to the input buffer 
amplifier contained in the ADC. 
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3.2.4 D-A 


The AKM AK4320 DAC is the latest generation of DACs in the '43XX series. It is a 
high performance 20 bit stereo DAC (1 bit delta-sigma conversion) with several 
improvements over the AKM4319. For example: the '4320 incorporates a single ended output 
(the '4319 was differential only) with improved noise and clock jitter tolerance characteristics. 

Digital control signals (system clock-SYS_CLK, Left/right channel select-LR_SEL, Data 
bit rate clock-BIT_CLK, and the audio data itself-DAC_DATA_X/X arrive from the AUSY ASIC. 
The audio outputs (AOUTR and AOUTL) are buffered by a non-inverting, unity gain stage 
(U2). The output of this stage is sent to the audio output circuitry (RCA or ELCO). 


3.2.5 ELCO +4dB Output 
U1A and U1B comprise the majority of the servo balanced output circuitry. U1A is 
configured as an inverting amplifier while U1B is non-inverting. R24 and R36 (in conjunction 
with R25 and R37) form the servo feedback paths that ensures that outputs are exactly 180° 
out of phase. Note that due to the extreme sensitivity of this type of circuitry nearly all 
resistors are 1% tolerance. 


The output of the DAC's buffer stage (outputs of U2) is sent directly to the RCA jacks 
via R32 and R19 (for current limiting). Capacitors C14 and C16 R-F. filter the outgoing signal 
to prevent unwanted EMI. 


3.3.0 Sync I/O 
Sync I/O is relatively straightforward. All sync inputs are diode protected via D1-D4 


and opto isolated via U1 and U2. All outputs are current limited through 220Q resistors (R1- 
R8). U3-U6 provide the logic necessary for some of the mutually exclusive types of signals 
necessary (i.e. internal vs. external sync). 


3.4.0 The Transport 

The primary function of the transport is to move the tape past the read/write head 
drum at a precisely defined speed and angle. It is also responsible for tape care from the 
moment the user inserts it, until the user removes the ejected tape from the deck. It is 
important to realize that the tape itself is extremely fragile, and it doesn't take much to 
damage or even destroy it. Since many people base their livelihoods on that which the tape 
holds, the safety of that tape is extremely important. 


3.5.0. The ADAT-XT Tape Path 
The ADAT-XT Tape path consists of several tape guides in addition to the rotating 


headstack and linear head assembly. Figure 15 is a top view of the ADAT-XT transport. For 
ease of description of the text to follow, it may be beneficial to remove the top cover of the 
ADAT-XT and insert a cassette into the transport. Note how the tape is wrapped around the 
rotating headstack. NEVER PUT ANYTHING IN THE WAY OF THE TAPE PATH WHILE 
THE HEADS ARE SPINNING. This will most assuredly ruin the alignment and probably the 
heads themselves. 

You will notice as the unit plays that the tape is being fed from the Supply Hub, and 
travels past a stationary tape guide. The Tension Arm, as its name implies, applies "back 
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tension" to the tape as it is fed from the supply hub. The supply hub itself provides no back 
tension, as is the case with some recorders. The P1 Post guides the tape from the tension 
arm to the Impedance Roller, which provides stability to the tape as it travels past. The 
impedance roller is mounted upon a plastic base which is fastened to the deck via the P1 
post. If the P1 post is tightened too far down into the deck, it will inhibit the impedance roller 
from moving with the tape, thereby rendering it useless. 
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Figure 15: Transport Top View 


The tape then passes through the P2 Assembly, which contains an angled incline post 
as well as a white roller. The incline post on the P2 assembly angles the tape into the 
Rotating Headstack. Once the tape exits the rotating headstack, it will pass by the P3 
Assembly. This component also includes an incline post which angles the tape out of the 
headstack as well as a white roller. Besides angling the tape through the rotating headstack, 
both the P2 and P3 assemblies serve a dual purpose: to physically move the tape around the 
rotating headstack when the tape is engaged. This is accomplished by a complex series of 
gears which are set in motion when the Thread Motor is energized. The P2 and P3 
assemblies are mounted to arms which extend off of the gears mentioned above. Note that 
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when the tape is not wrapped around the rotating headstack, or no tape is installed, the P2 
and P3 assemblies as well as the tension arm are in the positions shown in Figure 15. 

The Linear Head, as described in Section 1.7.0, reads the linear pulses off of the tape 
for the purpose of servo control. The P4 Post guides the tape out of the Capstan/Pinch Roller 
Assembly, which controls the tape speed through the tape path. The pinch roller assembly is 
connected to a series of sheet metal levers which are moved laterally when the thread motor 
is energized. This movement pushes the pinch roller assembly towards the capstan when 
tape is engaged and away from the capstan when tape is disengaged. Finally, the tape is 
wound onto the Take Up Hub. 


3.5.1 The Rotating Head Assembly 

An ADAT-XT head assembly is similar to those used in VCRs, but whose electronics 
have been specifically designed for use with multitrack recording. Figure 16 depicts an 
ADAT-XT rotating head assembly with tape passing through it. The rotating head assembly 
consists of two main building blocks: the upper drum and the lower drum. The lower drum is 
mounted directly to the transport base via three screws, and contains a motor which spins a 
shaft at a speed of 3000 rpm. There is also a helical groove machined onto the lower drum. 
This groove represents the bottom limit of the tape as it travels across the rotating head 
assembly. 


UPPER DRUM 
TAPE ENTRANCE 


P2 POST P3 POST 


HELICAL GROOVE 


Figure 16: ADAT-XT Rotating Head Assembly 


By observing the helical groove with no tape installed, the orientation of the tape as it 
travels through the rotating head assembly becomes apparent. That is, tape will enter the 
drum from the left at the top and exit the drum from the right at the bottom. 

The lower drum within the ADAT-XT also contains the Read-Pre 1 PCB, which 
performs the first stage of amplification for the signal coming from each read head. Within the 
lower drum shaft are two sets of two wires which carry the read head signal to the Read Pre- 
1 PCB. Likewise, a cable containing the Read Pre-1 output signals emanates from the back 
of the lower drum and is connected to J7 of the Processor PCB. Finally, the lower drum is 
machined in such a way that it angles the upper drum relative to the horizontal axis. 

The upper drum is the part of the head assembly that actually rotates, and is fastened 
to the lower drum shaft with two screws. The upper drum contains two READ heads, two 
WRITE heads, and a set of two wires for each head. The read head wires connect to the 
lower drum shaft, and are colored red and brown to distinguish them as head 1 versus head 
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is recorded into the first data block during the positive azimuth scan while it is recorded in 
data block 5 for the negative azimuth scan. 

At the beginning and end of each scan, and at several points within the data itself, is 
clocking information which is written by the write head in order to synchronize the data 
properly. Finally, at the end of every other scan, and within the clocking information is a 
“write timing marker" which is used to precisely align (electronically) the phase of the read 
head to the data which has been previously recorded. 

While the write heads are formatting the tape into helical 
scans, the linear head is writing pulses onto the lower edge of 
the tape in synchronization with the rotation of the head. A high 
pulse is written during half the rotation, and a low pulse marks | oansecoweo [oh 
the start of the other half of the rotation. (see Figure 17). A |»mMmocca: 
pulse is written for every drum scan recorded. Due to variances 
in the tolerances of the drum itself, these linear head pulses are 
not recorded at exact intervals, but for the sake of argument, 
pulses of the same value are about 1.915 mm apart from each | 
other. These pulses will serve as a means of servo control for } srcsscccca> —stummimum 
the capstan motor upon playback. 7) | 

During playback, the first head reads a block of data 
from tape. This data is instantly loaded into RAM. Data is 
always being read into the RAM buffer, even if that data will be 
immediately overwritten. This process is referred to as read 
before write. The ADAT-XT, as well as most rotary head digital 
recorders employ this type of architecture. An ASIC designed 
by Alesis engineers analyzes the data and issues commands 
that turn the write head on and off at exactly the right times. ast ana 
This write head follows the first read head at a precise distance REARS scan 
of 90°. A second pair of read and write heads follows the first, i 
making a helical scan adjacent to the first one. This results in 
two helical scans on tape for. every full rotation of the head 
drum. 

Just before the read head ends its scan, it passes over 
the write timing marker that was recorded during the formatting 
of the tape, which provides precise timing information to the 
system. In addition, the separate control head is reading the 
control track from the edge of the tape to ensure that the speed 
of the head and the speed of the capstan that pulls the tape are 
synced precisely for perfect tracking. Since neither the marker 


CLOCKING 
INFORMATION 


\ ~ }t-— DATA BLOCK 


nor the control track are disturbed after the tape is formatted, wate man 
new tracks will always remain in perfect alignment with Old | crocs CLOCKING 
tracks, even when the tape is used in several different | _ 
recorders Figure 18: Helical Scan Information 


See Section 1.0.0 for a more thorough discussion of the ADAT tape format. 
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3.7.0 Transport Control 
Within the ADAT-XT transport are several motors, sensors and switches which 


interface to the microcontroller (U34) on the Processor PCB to control tape loading and 
travel. This section will describe what happens within the ADAT-XT transport when a tape is 
loaded, or a front panel function is activated by the operator. An integral part of the tape 
loading and playback functions is the interaction between the microcontroller and the mode 
switch. A discussion of the mode switch is relevant at this time. 


7.1 de Switch 
The Mode Switch (See 
Figure 19) is a plastic, black 
rectangular _— slide _ — switch 


mounted under the ADAT-XT | Switch | Front 
: of Transport 


transport. Four wires are 
connected to it, and it is 
fastened to the transport with \ , 
one Phillips head screw san ae rs , 
located to the right of the tach | Capstan: 


yi 


wheel. As its name implies, Flywheel 
the mode switch controls the \ 
et Lower 
actual position of the tape \Drum 
while in the ADAT-XT bee 
transport. The mode switch 


acts in tandem with the thread Bottom View 
motor and microcontroller to 
engage and disengage tape 
within the ADAT-XT transport. 

There are three modes of operation within the transport. Mode 1 is the "disengaged" 
mode, where no tape is wrapped around the rotating headstack and the P2 and P3 
assemblies are in the positions shown in Figure 15. Mode 2 is the "engaged, not playing" 
mode. While in this mode, the tape is wrapped around the rotating headstack. However, the 
pinch roller has not come in contact with the capstan and therefore the tape does not move. 
The P2 and P3 assemblies have moved from their "disengaged" position and are now 
located at the back of the transport with tape wrapped around them. Finally, Mode 3 is the 
"engaged and playing" mode where the pinch roller has now been moved to make contact 
with the capstan and tape is moving across the tape path. 

Table 1 is a tabular description of the voltages involved in mode switch operation. J10 
and U27 can be found on the Processor PCB. In Table 1, the signal names correspond to 
those found on the Processor PCB schematic. TPUNTHRMODE stands for "Tape 
Unthreaded"; CAPONMODE stands for "Capstan Motor On" and TPTHRMODE stands for 
"Tape Threaded”. Note that when engaging from Mode 1 to Mode 2, the transport is actually 
threaded past the Mode 2 position, where the TAPTHRMODE signal will drop to OV. This 
occurs briefly, however, and causes the thread motor to reverse its direction until this signal 
returns to 5V, at which point it will be turned off by the microcontroller. 


Figure 19: Lower Transport Simplified Location Guide 
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TABLE 1: MODE SWITCH INTERACTION 


Wire Number Number Name 
(2yBlack [| 17S| CU SCT SCNT Cl |Tv 
[(3)White [18 SE ~CAPONMODE [| SV | SV {| WwW _ i 


3.7.2 Tape Loading 

This section describes the interaction between the microcontroller and the transport 
when a tape is loaded into the ADAT-XT. For ease of description of the text to follow, refer to 
Figure 15. 

When a cassette is pushed into an ADAT-XT transport, the movement of the carriage 
by the insertion of the tape will cause the Load Tape Switch to open. The microcontroller 
recognizes that the signal (STARTLOAD) at pin 4 of U27 has changed state and will activate a 
motor controller (U32, pins 3, and 6), via a latch (U35). The motor controller then energizes 
the Load Motor. At this point, the tape will be taken by the upper carriage and moved into the 
tape transport. The load motor continues to operate until the upper carriage closes the Load 
Done Switch. The microcontroller will now recognize that the signal (ENDLOAD) at pin 3 of 
U27 has changed state and will de-activate the motor controller, thereby turning off the load 
motor. 

A Cassette Present switch is located on the transport base to inform the 
microcontroller that a cassette is loaded into the transport. If the switch remains open 
(CASSPRES [U27 pin 9] doesn't change states), the microcontroller will time out and 
recognize that there has.been a problem with the tape loading function. The microprocessor 
will then activate the motor controller U32 in the reverse direction, causing the load motor to 
eject the tape. The microcontroller will then send an "Er 1" message to the front panel display 
(See Section 5.2.1F). However, if the switch closes, as in normal operation, then the 
microcontroller will verify that the ADAT-XT is currently in Mode 1 of operation as defined by 
the voltages present at pins 5, 6, and 7 of U27. 

When the microcontroller verifies that the transport is in Mode 1, it will turn on the 
drum motor via the SERVO ASIC (U24) and U28A and U28B (DRUMCV). Once the drum 
motor starts spinning, the microcontroller will turn on the capstan motor via the SERVO ASIC 
(U24). At around the same time, the microcontroller will activate motor controller U32 pins 3 
and 6, via latch U35, to energize the Thread Motor. The thread motor will then wrap the tape 
around the rotating headstack through a series of gears which move the P2 and P3 
assemblies into their "engaged" positions. The thread motor gear assembly is also linked to 
the mode switch and the pinch roller via a series of sheet metal levers. Note that while the 
thread motor is active, the microcontroller will activate the take up hub brake solenoid via the 
SERVO ASIC U24 (pin 25) and Q9. This is done so that tape is wound out of the supply hub 
only; maintaining the same time code as when the tape was last read. Also note that during 
tape unloading the take up brake solenoid is active and the supply reel takes up the slack. 

Through the action of the gear assembly, the thread motor will continue spinning until 
the mode switch has moved into the position interpreted by the microcontroller as Mode 3. At 
this time, the microcontroller will turn on the reel motor via motor controller U38 (PWMB3 from 
the SERVO ASIC [U24 pin 26] and [DIR signal via U35 pin 16]), in order to turn the take up 
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hub and collect the tape exiting the tape path. The microcontroller then looks at the TAPE 
ASIC (U22) to see if the ASIC is receiving valid timing information off of the tape from the 
read heads of the rotating headstack as well as a valid linear track from the linear head. If no 
linear track is recognized by the TAPE ASIC, the microcontroller will send the message 
"NoFo" to the front panel display. However, if no timing information is recognized by the 
TAPE ASIC but a valid linear track exists, the microcontroller will send the message "Er 7" to 
the front panel display. 

If both valid timing information and a valid linear track are recognized by the TAPE 
ASIC, the microcontroller will then reverse the thread motor via U32 until the mode switch 
reaches the position recognized by the microcontroller as Mode 2. At this time, the 
microcontroller will turn off the reel motor and thread motor, thereby stopping the tape. The 
time read off of the tape will then be displayed on the front panel. 


3.7.3 The Front Panel 


Because the ADAT-XT places more demands on the main microprocessor than its 
predecessor, it was decided to give the responsibilities of handling the front panel to its own 
microcontroller. The F/P microcontroller has three basic responsibilities: 


kg Handling the button (keypad) matrix 
Running the Vacuum Fluorescent Display 
Ye Toggling the LEDs at the appropriate time. 


3.7.3A The Button Matrix 

The matrix consists of a series of rows and columns of switches. Each row is "polled" 
one at a time by pulling the line high. If any of the switches are being pressed on. that 
particular row, it will appear as a low in the corresponding column. This is detected by the 
front panel micro-controller and passed along to the processor on the main PCB. The main 
processor will then take the appropriate action. Note that the keyboard column lines are 
shared with the VFD anode lines. 


3.7.3B The VFD 

The power requirements for the VFD (Vacuum Fluorescent Display) are somewhat 
more sophisticated than the equivalent for an LCD. The supply begins with motor controller 
U38 being clocked by the AUD_48K line. The output of the controller is R.F. filtered (R107, 
R108, and C85) then sent to XFMR1. Note that the center tap of XFMR71 is biased to 21.8V 
by Z2 and R109-R112. The secondarys of the transformer are sent directly to the VFD 
filaments FIL_A and FIL_B) 

Control of the VFD is accomplished via the front panel microcontroller. Note that some 
of the GRID lines require more current than the microcontroller can provide directly. Q1-Q11 
provide the extra current needed by these lines. Sips R1-R4 act as pull downs (to -30V) for 
all VFD control lines. 


3.7.3C LEDs 


The LEDs are handled by the microcontroller. Outputs from the microcontroller are 
buffered by U3. SIP R6 provides current limiting. 
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3.7.4 Brake Solenoids 


‘For certain operations, the brake solenoids need to be activated by the 
microcontroller. Each brake solenoid is a "plunger" type. When the brake circuit is activated, 
the brake solenoid pulls down a plunger which inhibits the movement of the black plastic hub, 
thereby stopping the tape travel. Varying degrees of brake "pressure" are achieved through 
pulse width modulation of the brake signal. The modulation is accomplished by the SERVO 
ASIC (signals PWM] [supply brake] and PWM2 [take up brake]) and sent to the solenoids 
via QQ (take up brake) and Q10 (supply brake). Diodes D7 and D8 eliminate unwanted back 
EMF. 


3.7.5 Reel Motor 
The Reel motor is speed controlled by the microprocessor through the use of pulse 
width modulation via the SERVO ASIC (PWM3). The signal is then passed along to motor 


controller U38. Note that since the reel motor is bidirectional diode bridge U36 provides back 
EMF isolation in both directions. 


3.7.6 Record Protect Switch 
When the record enable is executed by the operator, the microcontroller will verify that 
the Record Protect switch is open by checking for a 5V signal (RECEN) at pin 8 of U27. The 
Record Protect switch is a normally closed switch located in the same housing as the 
Cassette Present switch. If the switch remains closed, the microcontroller will send the 
message "Prot" to the front panel display. This function can be disabled through "hidden 
functions" from the front panel (see Table 7). 


3.7.7 Tach wheel and Hall Sensor 

The Tach Wheel and Hall Sensor are located at the lower right hand side of the 
transport base. The tach wheel is located on the same side as the take up hub, as is 
connected to the take up hub via a belt. The hall sensor is located next to the mode switch 
under the transport base. 

The primary function of these components is to measure the elapsed time of the tape 
as it rewinds or fast forwards in Mode 1. While in Mode 1, the tape is not wrapped around the 
rotating headstack and therefore timing information can not be read off of tape. When the 
tape is approaching its end, either 40:00 or in the "LEAd" section, the microcontroller will 
slow down the winding action of the Reel Motor in order to prevent tape damage when the 
tape actually reaches its end. The rotation of the take up hub causes a similar rotation of the 
tach wheel. The hall sensor detects the rotation of the tach wheel and sends pulses to the 
microcontroller via pin 5 of U30. In this way, the microcontroller can calculate the amount of 
tape which has been moved and display an approximate counter location on the front panel 
display. Note that the calculations of tach wheel timing are dependent on the size of hub in 
the cassette. Currently the only large hub cassette available is a T-60 tape. If such a large 
hub tape is used then the ADAT-XT MUST be set up to use the correct tape size (See 
Section 4.6.0). Also note that the ADAT-XT reverts to standard T-120 size cassettes any time 
it is powered down. 
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3.7.8 Dew Sensor 
The Dew Sensor is located on a sheet metal frame mounted to the transport base just 
below the Capstan Motor, to the right of the Pinch Roller. The dew sensor has two wires 
connected to it which interface to the Processor PCB via J10, pin 32. If the microcontroller 
sees a voltage at pin 2 of U27 (DEWSENSOR), it will interpret this as an indication of too 
much moisture in the ADAT-XT transport and will shut down the unit. At this time the front 
panel will display the message "-du-". 


3.7.9 End Sensors 


End sensors are located on each side of the ADAT-XT transport (See Figure 15). The 
end sensor on the left monitors the supply hub while the one on the right monitor the take up 
hub. Each sensor is essentially a photo transistor. In the middle of the transport is an LED 
which is always emitting light via +5V from pin 38 of J10 on the Processor PCB. When a tape 
is inside the ADAT-XT transport, it effectively cuts the light connection between the LED and 
each sensor. 

When the tape is wound to the end of the reel, the clear leader tape at the end of the 
cassette will allow the LED to make contact with the appropriate end sensor. This completes 
the end sensor circuit and sends +5 volts to pin 7 (supply hub sensor) or pin 6 (take up hub 
sensor) of U30. When the microcontroller sees a voltage at either of these pins, it will stop 
the transport by deactivating the reel motor and applying the brakes. If the tape was playing 
when the end sensor is activated, the microcontroller will issue commands to change the 
transport from Mode 3 to Mode 2 (similar to pushing the Stop button). 


3.7.10 External Control 


There are two inputs for external control on the ADAT-XT back panel. These external 
control inputs interface to the microcontroller. One input is labeled "Punch In/Out" (J4) and 
the other is labeled "Locate/LRC Remote" (J5). 

The Punch In/Out input is filtered by C4 and C7 to provide some measure of 
debouncing (the rest of the debouncing is accounted for in software). R14 acts as a pullup 
while R13 provides some isolation and current limiting. The filtered signal is sent to the main 
microprocessor via latch U30. 

The Locate/LRC Remote jack is more complicated as the LRC uses varying 
resistance values to communicate its various functions to the ADAT-XT. As with the Punch 
In/Out jack some debounce filtering is provided by C3. Q1 and U18C provide a constant 
current source which, when passed through the LRC, causes the voltage across the LRC to 
vary according to the resistance (determined by which buttons are currently pressed). This 
voltage can then be converted to a digital value via successive approximation. Latch U7 (with 
resistors R17-R19) and comparator U18D comprise the A-D converter used for this purpose. 
The information is passed along to the microprocessor via the data buss. 


3.7.11 Rotary Transformer Assembly 
The Rotary Transformer assembly consists of a write pre-amplifier PCB and the rotary 
transformer PCB. The rotary transformer is mounted on top of the upper drum, and connects 
to the upper drum via two contact posts. The write preamp is mounted to the rotary 
transformer upon a shaft emanating from the rotary transformer. 
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Signals are input to write preamplifier PCB via connector J9, which comes from the 
Processor PCB. 8 volts DC is supplied to the PCB through pin 6. Moreover, a line voltage 
regulator (U2) converts the 8V input to a 5 output filtered by C1 and C2. Clocking information 
in the form of the Write VCO is supplied to this PCB via pin 7 of J9. This clocking input is 
supplied to each of the two flip flops inside U2. Finally, Write data (+) and (-) is fed into this 
PCB through pins 4 and 5 of J9, respectively. 

The write preamplifier PCB is used to precisely clock signals from the TAPE ASIC to 
the proper write head. This is accomplished with the use of the flip flops (U1 of the WRITE 
PCB) controlled by the WRITE VCO. The outputs of the flip flops are paralleled together in 
order to provide the current necessary for complete tape overwrite. Note that the waveforms 
output from U1 are 5 volt DC pulses of equal but opposite magnitude. Therefore, when the 
Write (+) signal is high, Q4-Q7 will allow signal to pass through to the rotary transformer but 
Q0-Q3 will be switched off. In this manner, the two equal but opposite signals will be sent to 
the two write heads. Note that just like the read heads, the write heads must be connected to 
the rotary transformer in the correct phase. 


3.7.12 Brake Circuit 
The brake circuitry is relatively straight forward. Both supply and take-up brakes 
function identically, so only the supply brake circuit is discussed here. The software does 
most of the work here (in the form of pulse width modulation of the brake signal via the 
SERVO ASIC). One side of the brake solenoid is connected to +20V. When the brake is to 
be turned on, the other side of the solenoid is pulled low by Q10. D7 provides protection from 
back EMF. 


3.8.0 Detailed ASIC Descriptions 

The following sections describe the basic functions and pinouts of each of the ASIC 
contained in the ADAT-XT. Unfortunately, any further discussion of these devices would 
intrude on their proprietary nature and thus are beyond the scope of this manual. However, 
the material presented here should cover these devices sufficiently to simplify 
troubleshooting ASIC problems. 


3.8.1 AUSY1 ASIC: 


im -Reads two timecode serial data streams (INTSYNC from tape and EXTSYNC from sync-in 
connector). 

im Provides three phase comparator outputs (WRCORR, SMPCORR, DIGCORR) to drive 
the VCO ASICs (RD/WRVCO, SMPVCO, DIGVCO). 

im -Decodes Alesis digital optical data format 

im -Sends data from the optical jack or ADCs to the TAPE ASIC. 

ime -Accepts data from the TAPE ASIC. Data goes to external RAM to be output as data for 
optical jack and/or DAC data. 

im -Provides an address demultiplexer for data/address bus. 

im -Provides a bidirectional table of contents pin for writing setup to tape. 
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AUSY1 Pinout description: 


Active low read enable input 


[s12__| _Av-AQ__|AddressbussSOSCSCSCSCSCSCSCSC‘;CSCC~*' 
ee el a eee ee ee 
Pe te ee ee 
[24 [___UseRINT | Notused SSCS 
ee eee ee 
eh | teen | Named 
a GR oy Ce 
[28 [_ReELDIR | Notused SSCS 
Wane ee 
oor ee sal Nenpe ee 
Pie ee ee ee 


[46 | ADC_7\8_| Input from A/D converter, channels 78B—SSSSSSSSSCSCSCS 
[49 [-__ADG_1\2 | Input from A/D converter, channels 1@2 SCS 
et Le ee 
Tee SA: een eS ee ae aS 
[60 | __ SMPVCO | Input from SAMPLE VCO ASIC, 12MHz, for timing SSCS 
[66 | _ DRUMFG | Speed of deck headstack drum, usedfortimelock——SS—~—SCSCS 
P—68__|  wrCORR | Output to control WRVCO frequency SSCS 
p—69__|___ AuDiOem | 6MHz clock for tape asic to/from AUSYASIC dala SSCS 
CaM a en a ee 

77 agg ee ee ee 


TST 

12MHz 1, aaa Seen Roe ee 
AUSY1 ASIC chip enable input ; 

E80 | RST____|_AUSY1 ASIC chip reset input 
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3.8.2 READPRE1 ASIC: 
im -A pair of differential input/differential output amplifiers whose gain depends on the state 


of the gain select pins (U1 pins 3, 5, 10, and 12). The gain has been optimized for the 
READPRE2 ASIC inputs. 


The differential inputs are from the headstack rotary transformer. The differential 
output goes to the READPRE2 ASIC. The READPRE1 ASIC is located in the bottom of the 
headstack on the READPRE1 PCB. 


READPRE1 Pinout description: 


| Pin] Name | —sCescription = 
OUTA- Differential output to READPRE2 ASIC 
OUTA+ Differential output to READPRE2 ASIC 


[6 | _INA- | Differential input from drum readhead | 
[—@_[__INB-_| Differential input from drum readhead | 
[3 [_1NB+ | _ Differential input from drum readhead | 
Pa ee 


VSB2 Gain select pin 
OUTB- | _ Differential output to READPRE2 ASIC 
OUTB+ Differential output to READPRE2 ASIC 
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im’ Three amplification stages. The amplification stages are transconductance (differential 
input voltage to single ended output current). 

im -Automatic Gain Control circuit that smoothes out the read envelope. PGDELAY selects 
the head input (INO+/- or IN1+/-). 


These components reside on the MAIN PCB. The first amplifier stage output (OUT1, 
U9 pin 18) feeds the "EQ" circuit (L2, C32, R23, R22, C37) where the read waveform phase 
is linearized. This circuitry feeds the second amplifier input (IN2+/-). The second amplifier 
output (OUT2, U9 pin 7) feeds the "filter" circuit (L1, R21, C13, C14, R20, C12) where high 
frequencies are filtered out of the read waveform. This circuitry feeds the third and final 
amplifier input (in3+/-). The third amplifier output (OUT3, U9 pin 11) feeds an internal 
capacitor where the read waveform is integrated and put into a form that the RDAWRVCO 
ASIC can accept. The slice point is also derived in the last stage and is used as a 
comparator reference for the RD/WR VCO ASIC. The AGC select circuitry (R30, C33, ,J8, 
R31, R35) is used to smooth out the read waveform to prevent dropouts or noise from 
entering the waveform. When aligning the deck amplitude J8 should be in the "ALIGN" 
configuration, disabling the AGC circuitry to allow a more accurate display on the scope of 
the actual read envelope waveform. Once the deck is aligned the jumper should be put back 
into the "NON-ALIGN" (AGC selected) configuration. Input to the READPRE2 ASIC is from 
the READPRE1 ASIC. Output is to the RD\WRVCO ASIC. 


READPRE2 Pinout description: 


PPIN| NAME [DESCRIPTION SSS 
; 
oes OMe Fe a ae ee ee ee ee 


OUT3 Amp stage 3 (READPRE2 final) output, feeds RD/WR VCO 


—} 3] 3] 3] 3] 3] 
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3.8.4 RD/WR VCO ASIC: 
im> - Differential comparator inputs 
im -Control voltage input 
im -Data out terminal 
im -READ and WRITE VCO outputs 


Given a control voltage (applied to U14 pin 5) the VCO ASIC will output a frequency 
from both the RD output (U14 pin 6) and the WR output (U14 pin 7) relative to the amplitude 
of the control voltage, a higher control voltage corresponds to a higher frequency. The read 
data from the READPRE2 ASIC is input on the positive terminal of the comparator (U14 pin 
3). The slice value from the READPRE2 ASIC is input on the negative terminal of the 
comparator (U14 pin 2). The read data is compared to the slice value and the comparator 
output is clocked out at the RDVCO frequency, out the data pin (U14 pin 8). The output data 
transitions are clocked on the falling edge of the READ VCO. The control voltage is fed from 
the AUSY1 ASIC. The read data is sent to the TAPE ASIC and the RDVCO is used to clock 
in the data to the TAPE ASIC. The WRVCO is sent to the write board to clock write data to 
tape. 


RD/WR VCO Pinout description: 


PPin [| Name | Description Sw 
een ee 


| 4 | GND | 
|S [Rp [RDVCO output CC—“‘“‘C*S*S*S*™*C*™*~*~*™ 
| 8 | DATA | Read data output (to TAPE ASIC) 


ADAT XT Service Manual V1.01 at 09/18/96 


3.8.5 DIG VCO ASIC: 
im -Control voltage input~ 
im -DIG VCO output 


The frequency of the DIGVCO is determined by the voltage at the control voltage 
input. The control voltage is fed from the AUSY1 ASIC. The DIGVCO signal is used to 
clock-in optical digital data. 


DIG VCO Pinout description: 


i a Tes ree 


eae ee ee 
RE a 0 eT: 
AES ES ae 


8.6 SMPVCO ASIC: 
im Control voltage input 
m> -SMP VCO output 


The frequency of the SMPVCO is determined by the voltage at the control voltage 
input. The control voltage is fed from the AUSY1 ASIC. The SMPVCO signal is used as a 
master clock in the AUSY ASIC, SERVO ASIC and ADCs and DACs on the ADA board. 


SMP VCO Pinout description: 


| Name | Description 
| 
3 


en ee 
[ep [Netted 
[8 | DATA __[Notused@ SSCS 
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3.8.7 TAPES ASIC: 
im -Reads data in from tape and decodes it 
im -Encodes and sends data out to tape 
im -Sends data to AUSY ASIC for audio output from ADAT-XT 
im -Receives data from AUSY ASIC from ADAT-XT audio input 
im” -CQutputs time code information from tape 
im -Accepts PG (drum one revolution timing signal) and creates a delayed square wave 
signal, used to select which of two read heads to read 
im’ -Stores tape data in external RAM for processing 
im’ -Provides TBC timing output for SERVO ASIC to allow linear tracks from tape to be 
aligned with TAPE ASIC timing 
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TAPE 5 Pinout description: 


SPIN [oe AM ec ees ORION J 
aa EL cea BET RP oe 
re Le 
Pa RAMADORI—SS™SCSS Tape RAM address output 
s——[-RAMADDRIO——SY Cape RAM address output 
Va TAPEAOE | Tape RAMoutputenable output 
Ps |_RAMADDROB 
Cee 60 re 6 50 Co nS 
es a 
ea ae 
a ane a 
ee oo a 
[ia] TAPEAWR | TapeRAMwrite enable ouput 
ris | RAMADDRO2__| TapeRAMaddress output 
i a an 
rie | -ADDROS.SSSSCSCSCS~S~C~SCS Cress Dussine 
PAWS TPS Gre nstock cram one revoniton) signaling 
fase IST. ee Os eee 
SR A FE ES 
Sagas ea We ee eNO en ee 
SERS SEARS ANAS 2 1" Rn SS AREY EE EERE 
P35 RAMDATAIT | Tape RAM data buss ine 

| 38 [RMD ATAT@ | Tape RAM data buss ine 

aes ea rd 
(Ee 1 re Carew eA ame aaa 
30  pOTSIG es ee NOUR ee ee 
Se een ee 
age Ste Oe 
PSs treat crm rovonton) delayed ip 
Sees en ISO eee NOR ew ae 
oe ee 
a ee eee 
CEN 
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3.8.8 SERVO ASIC: 
im Controls speed of capstan (tape speed) 
im Controls speed of drum (head speed) 
im’ -Locks drum and capstan together to allow for head to align with tape track 
im -\rites and reads linear tracks off of tape to lock head to tape 
im -Outputs pulse width modulation signals to control reel motor and brakes 


To achieve tape lock there must be a stable capstan frequency, a stable drum 
frequency, and a stable PGDELAY and linear track phase relationship. 


SERVO Pinout description: 


[Pin] Name | _Deseription _———=~&d 
Me ee ne ee ee 
[4 [DATAOO | Databussine SS SSSCSCSCSCSCSSSSSCTCC‘C;C~*r 
7 
10 
1 
3 
15 


[6 | ADDROa | Address buss line _____———S—SS—SCSCSSSCSSY 
a ete le 
re [WR | Witeenablemput—SCSCS—SSS—SSCCCCSCSY 


PWM 1 Pulse width modulation output for supply brake 
PWM2 Pulse width modulation output for take-up brake 
PWM3 Pulse width modulation output for reel motor 


BL Se ea aa ae eee eT 
I ln NU EES 
i) ee eer ee rae 
Drum (head stack) speed input 
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44 System timing input 
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4.0.0 Maintenance 

This section describes the methods and processes associated with the repair and 
checkout of ADAT-XTs by service technicians in the field. Maintenance incorporates the 
necessary steps to ensure proper quality control of the unit after a problem has been resolved. 
Tape path alignment, head cleaning, hidden functions and the like will be discussed in this 
section so the service technician can optimize the performance of the ADAT-XT prior to its 
return to the customer. Although this section details some of the problems associated with 
ADAT-XT quality, it is not intended to be used as an in depth troubleshooting guide. For that 
list, refer to Section 5.3.0 of this service manual. Finally, Appendix D contains a QC Test 
procedure which implements many of the techniques discussed in this section. 


4.1.0 ADAT-XT Repair Kit 
In order to work on the ADAT-XT with the greatest amount of success, the proper tools 


and ancillary equipment are essential. Table 3 lists the items that make up a simple ADAT-XT 
Repair Kit. Some of the items listed are provided solely by Alesis, others are readily available 
from Alesis or the source manufacturer and a few need to be made by the service center. It is 
assumed that all Service Centers are equipped with a standard tool kit, including screwdrivers, 
wire cutters, pliers, needle nose pliers, soldering stations, and the like. 


4.1.1 Test Tapes 

Various test tapes are required for the proper repair of ADAT-XTs. The Alignment tape 
is supplied by Alesis, but the other tapes listed below can be made by the Service Center. 
Note that the text refers to small hub and large hub cassettes. A small hub cassette is any 
standard T-120 cassette. The use of T-160 or T-180 cassettes (which also have small hubs) is 
not recommended for ADAT-XT repair and checkout. A large hub cassette is any standard T- 
60 cassette. 

If the Service Center does not have the required resources needed to fabricate any of 
the test tapes described below, then these tapes can be obtained directly from Alesis. 


4.1.1A Tension Tape 

A tension tape is made by formatting a small hub cassette on a unit with KNOWN 
GOOD TENSION. It has been found that a tape made this way will not yield erroneous results 
when used to check tension. This is especially important at the end of the tape, where slight 
errors in tension are magnified. A tension tape will usually last for 50 passes or until tension 
related problem begin to appear. 


4.1.1B Digital I/O Test Tape 

A Digital |/O Test Tape is made by recording an audio source on tracks 1 and 2 of a 
small hub cassette. All other tracks of the tape should be left blank. In addition, the audio level 
on track 1 should be purposely recorded higher or lower than track 2 (+3dB). The level 
difference is especially useful when visually inspecting the LED meters during the Digital I/O 
Self Test. 
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TABLE 3: ADAT-XT REPAIR KIT 


po tem Ts ManufacturerandModel_—_—+s 
Xcelite or equivalent 


: 
Hollow Shaft Nut driver size 15mm (1/4" jack plastics | Xcelite or equivalent 
nuts). 
Hollow Shaft Nut driver size 1/4 (standoffs and heat | Xcelite or equivalent 
sinks) 


[PLCC removaltool (ASIC removal) C™~—CSCSCSC‘*S 
P2, P3 adjustment tool 


Linear head adjustment tool (also for P1, P4] Phillips ECG #CR1835T 


adjustment) 
Alcohol SSCSCSCSCSCSC*dt 91% ISOPFOOy/l Alc 

Three Bond hree Bond 1401B (Alesis Part # 8-20-0101) 
Tension Ta 


NU a a ee ee 


9 
= 

= 

S 4.1. 

S 1. 

S 1. 


Notes: 

*- An Oscilloscope with the "B Delay" function is required in order to make precise measurements of the 
PG Delay Offset and Envelope Offset. 

** - The reference plane gauge should be machined to include a cut out corresponding to the location of 
the Record Protect switch. If this cut out is not made, it will be necessary to move the switch out of the 
way of the gauge when making measurements of hub height. This can be accomplished by removing the 
screw which fastens the switch to the transport base physically moving the switch away from the 
transport base until the plane gauge has been used. If the cut out is not present and the switch is not 
moved, severe damage to the record protect switch will occur. 


ADAT XT Service Manual V1.01 44 09/18/96 


. 4.1.1C Audio Test T 

An Audio Test Tape is made by recording an audio source on all 8 tracks of a small hub 
cassette. By taking advantage of the ADAT-XTs internal "Normalizing" scheme (see Section 
4.3.4F), it is only necessary to provide an audio signal to RCA input jacks 1 and 2 in order to 
record all 8 tracks simultaneously. 


4.1.1D Overwrite Tape 

The Overwrite Tape is used to check ADAT-XT error performance. A small hub 
cassette is repeatedly formatted a total of five times on an ADAT-XT. Each time the tape is 
formatted, it "overwrites" the existing format with a new format. The completed overwrite tape 
provides the service technician with a "worst case" scenario tape for use when minimizing or 
verifying the error rate within the ADAT-XT under repair. 

An overwrite tape will usually last for 2 complete passes or until error related problems 
begin to appear on known working ADAT-XTs. 


4.1.1E "Gold" T 

The "Gold" tape is simply a tape that is known to be extremely good. Such a tape is 
useful in troubleshooting problems related to reading tapes. For example, the tape supplied 
with the ADAT-XT is formatted and immediately placed on the shelf as the Gold tape standard. 


4.1.2 Unbalanced Audio Cable Snake 
This is a cable snake used to test the unbalanced (-10 dBV) inputs and outputs of the 
ADAT-XT. The ADAT-XT requires RCA plugs for unbalanced audio. Up to 8 inputs and 
outputs can be included, but at least 1 input and output cable is required. Terminate the other 
end of this cable with the appropriate connectors for the audio source which will be used by 
the Service Center. This audio source should be unbalanced as well. 


4.1.3 Balanced Audio Cable Snake 


This is a cable snake used to test the balanced (+4 dBu) inputs and outputs of the 
ADAT-XT. The ADAT-XT requires a 56 pin male ELCO connector for balanced audio. All 8 
inputs and outputs must be wired into the ELCO connector (see sections 3.2.2 and 3.2.5 for 
more details) Terminate the other end of this cable snake with the appropriate connectors for 
the audio source which will be used by the Service Center. This audio source should be 
balanced as well. 


4.2.0 ADAT-XT Head Cleaning 
The reference manual supplied with each ADAT-XT specifies the use of a cleaning tape 


for the tape path and rotating drum. This is a method which should be recommended to end 
users of the ADAT-XT for short term cleaning solutions. However, the service technician 
should clean the ADAT-XT transport in more detail. For end users insisting on performing this 
operation themselves, detailed instructions are available from Alesis Product Support. 
Cleaning the tape path of the ADAT-XT is a relatively simple process. However, caution 
should be exercised when cleaning the rotating drum. The tape guides, P2, P3, impedance 
roller, linear head and capstan can be cleaned with a cotton swab dipped in alcohol. The lower 
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drum and helical groove can also be cleaned with a cotton swab dipped in alcohol. However, 
caution should be observed so that the swab does not come in contact with the rotating 
heads. 

The rotating head assembly should be cleaned with a lint free cloth dipped in alcohol. 
The heads inside the rotating drum are extremely sensitive to any sort of contact. When 
cleaning, it is best to hold the cloth in one spot and spin the drum by hand. While the drum is 
spinning, hold the cloth next to the drum with your index finger so that the cloth lightly touches 
the drum surface. Do not try to clean the heads while the drum is operating at normal speed. 
The pinch roller can be cleaned with water or rubber cleaner. Do not use alcohol as it will 
make the rubber brittle. Do not clean the pinch roller while it is touching the capstan. 

DO NOT USE 71% ISOPROPYL ALCOHOL TO CLEAN THE TAPE PATH. This type 
of alcohol contains a large amount of water and may eventually damage the parts inside the 
transport. It is recommended that 91% or better Isopropyl Alcohol be used for cleaning the: 
ADAT-XT tape path. Finally, always verify that the tape path is dry prior to inserting a cassette. 
If a cassette is inserted while the heads are still wet, the tape may slide off of the drum and 
become permanently damaged. 


4.3.0 Tape Path Alignment 


NOTE: The rotary heads have been precision aligned at the factory prior to 
insertion into the ADAT-XT. Contact of the heads with anything, including your skin, 
may permanently damage them. The helical groove on the lower drum is also very 
susceptible to damage from physical contact of anything. Therefore, extreme caution 
must be used when approaching the headstack for any reason. 


Tape path alignment is the process in which adjustments are made to mechanical parts 
within the transport to maximize tape travel and envelope amplitude. Research indicates that 
proper tape path alignment is essential to prevent tape damage and/or errors from occurring. 
Proper tape path alignment also eases the interchange of tapes between ADAT-XTs of a 
multiple ADAT-XT system. 

Proper tape path alignment must be verified on every ADAT-XT serviced. Moreover, if 
the tape path alignment is not set correctly, chances are that the unit will be returned for 
further servicing. As more and more ADAT-XTs are serviced, it soon becomes commonplace 
to set up the proper tape path alignment. That is to say, practice makes perfect. Although no 
two ADAT-XTs have the exact same transport characteristics, several guidelines have been 
developed to bring all ADAT-XTs within a specific tolerance level. 

Essentially, tape path alignment is a function of brake torque, tape guide positioning, 
tape tension, linear head adjustment and envelope maximization. The order of these settings 
is important but not critical. However, common sense indicates that tape tension is checked 
only after the proper positioning of the tape guides is complete. This is because tape tension is 
dependent upon the position of the tape guides (for example, if they are too low or too high, 
friction results and therefore the tension becomes greater). 

Figure 20 is a top view of the transport assembly. The tape guides and other 
components are labeled for ease in their description. When aligning the tape path, these 
labeled items will be referred to by the text. 
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Figure 20: Transport Top View 


4.3.1 Brake Torque 

Brake torque is the measurement made by the service technician to verify the proper 
operation of the ADAT-XT brake circuitry (see Appendix D 9.0). If the brake torque is too low, 
tape damage may occur due to a slow braking action. Likewise, if the brake torque is too high, 
then tape may be stretched by a sudden and immediate locking of the hub when the tape is 
stopped. 

As an example, suppose the take up reel brake torque is below specification and the 
supply hub torque is above specified limits. With tape engaged inside the transport, the unit is 
put into rewind mode and then the stop button is pushed. The lack of proper braking at the 
take up reel when the transport is stopped may cause tape to wind off the take up reel and 
wrap itself around the pinch roller. Not a pretty sight. The tape is then disengaged from the 


ADAT XT Service Manual V1.01. . 47 09/18/96 


transport and the excess removed from the pinch roller (with diligence) by the service 
technician. The unit is now put into fast forward mode (to collect all the excess tape still lying 
in the transport) and then stopped. The sudden and immediate locking of the supply hub may 
cause the tape to stretch as the supply hub comes to a screeching halt. The tape is now 
ruined. 

The preceding example is a worst case scenario. Nevertheless, it stresses the 
significance of setting proper brake torque for the ADAT-XT being serviced. It is important that 
each ADAT-XT's brake torque be checked prior to beginning the alignment procedure. This is 
simply because any adjustments made to the brake torque or brake solenoid will require the 
service technician to recheck tension and alignment from the beginning. Note that software is 
provided in the internal diagnostic routines that adjust the brake torque automatically (see 
Section 4.5.1 for more details). 


4.3.2 Tape Guide Positioning a 7 
P1 and P4 are stationary tape guides. P1 guides the tape from the supply reel of the 
cassette to the P2 post. Likewise, P4 guides the tape from the linear head path to the take up 
reel of the cassette. Proper positioning of these guides will help prevent tape damage and/or 
high tape tension from occurring. Appendix D details the steps involved in the proper setting of 
P1 and P4. 
When setting P1 and P4, pay particular attention to the cautions listed below: 

4. \f the P1 post is screwed too far down, it will prevent the impedance roller 
from moving freely. 

2. Awhite cap sits on top of the P4 post. The function of this cap is to hold the 
protective cover of the cassette away from the tape while it is inside the 
transport. When an adjustment to P4 is required, the white cap must be 
removed. Following the adjustment, it is important to verify the P4 position 
after the white cap has been replaced. Any pressure and/or twisting applied 
to the P4 post while re-installing the cap may throw it out of position. Also 
verify that the white cap is installed such that the sloping side is facing the 
front of the transport and is parallel to the horizontal axis of the transport. 

3. If the tape suddenly stops when light is focused into the transport, the light 
may be affecting the end of tape sensors, causing them to think that no tape 
is present. 


4.3.3 Tape Tension 

Proper tape tension is crucial to proper tape path alignment. Empirical analysis 
indicates that a large percentage of problems relating to alignment are resolved by the proper 
setting of tape tension. Tape tension is dependent upon many factors, including brake torque, 
and capstan/pinch roller gap. Appendix D details the steps required to properly set this 
parameter. 

In order to set tape tension, the service technician must have a tension gauge and 
tension tape available. Section 4.1.1A describes the method of creating a tension tape. DO 
NOT USE A LARGE HUB TAPE TO CHECK TENSION AS ERRANT MEASUREMENTS 
WILL RESULT! The tension gauge should be checked for accuracy every so often but seldom 
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requires calibration if stored properly in its case. If calibration is required, refer to the 
manufacturer's guidelines. 

Prior to checking tape tension the tension arm position and capstan/pinch roller gap 
must be set within their specified range. For instructions on setting the proper tension arm 
position, and capstan/pinch roller gap, refer to Sections 5.1.2, 5.1.9, and Appendix D of this 
service manual. 

Tape tension is measured at a location prior to entry into the rotating headstack. 

The specification for tape tension is summarized below: 

1. With the tape running at normal speed in Play mode, at a time between 18-20 
minutes as shown on the front panel display, the nominal tape tension at a 
point prior to the entrance of the tape into the rotating headstack should be 
between 23-27 grams. A fluctuation of 3 grams is acceptable. 

2. With the tape running at normal speed in Play mode, at a time between 38-40 
minutes as shown on the front panel display, the nominal tape tension at a 
point prior to the entrance of the tape into the rotating headstack should be 
between 30-35 grams. A fluctuation of 5 grams is acceptable. 

What does all this mean? Essentially, it states that even minor fluctuations in tape 
tension can lead to future problems. This specification has been developed following extensive 
research and empirical study of tape tension on a large number of ADAT-XTs. Thus tape 
tension set between these two limits yields a superior envelope amplitude, a minimum of 
errors and no tape damage. 


4.3.4 Tape To Drum Alignment 

Tape to drum alignment is the process in which the data blocks recorded on tape are 
brought in line with the physical location of the rotating upper drum. There are two 
considerations to be aware of when performing head alignment: linear head adjustment and 
envelope maximization. Adjustment of the linear head height (up and down) and azimuth (the 
angle of the head relative to the horizontal) allows the service technician to set the linear head 
in the proper position relative to the rotating headstack. Envelope maximization involves the 
movement of the linear head across the tape surface from side to side until it reaches its 
optimal location; that point on the tape where the recorded information is read by the rotating 
upper drum with the greatest efficiency. This procedure requires the use of a special alignment 
tape. 


4.3.4A Alignment Tape 

The tape used for head alignment of the ADAT-XT is a special calibration tape made for 
Alesis. This tape contains a very narrow track for precision tuning of the rotary upper drum and 
linear head. Each tape's width must be precisely defined and found to be within a tightly 
specified thickness prior to becoming an alignment tape. The information on these tapes is 
precisely recorded at the factory. Although it is possible to digitally duplicate this tape, the 
duplicate tape will not function correctly. 

Note that when the alignment tape is played inside the ADAT-XT, "Er 7" will flash on the 
front panel display. This is a normal condition caused by the lack of data and timecode 
information which is written onto a normal ADAT-XT cassette. 
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Theoretically, the alignment tape should be accurate for the entire life of the tape. 
However, in reality, the performance characteristics of this tape may decrease over a period of 
time due to a number of factors. These include frequent tape use, tape damage such as 
scarring of the tape edge, user abuse, loss of magnetic tape particles and the like. If it is 
suspected that the performance characteristics of a particular alignment tape are no longer 
valid, try using a known good alignment tape in the same ADAT-XT and compare the results. 

The alignment tape is supplied only by Alesis. This tape should be used ONLY 
DURING HEAD ALIGNMENT and should not be used for troubleshooting transport or other 
problems. When not in use, the tape should be stored in its protective cover. If you encounter 
any problems or difficulties with the performance of the Alignment Tape, or when it is time to 
replace an expired tape, please consult with the Alesis Customer Service Manager. 

You will note that Appendix D details the tape path alignment procedure. First, a 
"rough" adjustment is performed, then the tape path is set, then a "fine" adjustment is made. A 
normal, formatted, cassette should be used when performing the "rough" alignment. This will 
prevent damage to the Alignment Tape in cases where the tape path is way out of adjustment. 
Use the Alignment Tape only after the tape path has been set correctly. 


4.3.4B ill t 

A few words about the set up of the oscilloscope are in order. Table 3 mentions that an 
oscilloscope with a "B Delay" function is required to complete the alignment process. The "B 
Delay" function will allow you to make very fine adjustments of the PG Delay Offset which is 
required to properly align the PG pulses with the physical location of the heads in the rotating 
drum. 

The use of high capacitance probes is recommended. Straight line probes and the like 
may cause the Read Pre-2 circuitry to become overloaded. As a result, distortion of the 
waveforms occur. 

The PG pulse is the signal which the oscilloscope uses as its trigger in all 
measurements pertaining to the ADAT-XT. Test Point 16 (T16) of the Processor PCB is the 
spot where the trigger probe should be connected. When the trigger is viewed on the scope, it 
will resemble a pulse whose period lasts 20 ms. The first half of the pulse is high and the 
second half is low. These two halves are referred to in the text as PG high and PG low. On the 
headstack, one read/write head combination corresponds to PG high and the other read/write 
head combination corresponds to PG low. The PG high/low combination represents one full 
rotation of the drum. 


4.3.4C Linear Head Adjustment 


In order to adjust the linear head, it will be necessary to monitor the linear head 
amplitude on an oscilloscope (Test point TP12). The linear head adjustment screw raises or 
lowers the amplitude of the signal while the azimuth adjustment cam defines the focus of the 
signal. Refer to Appendix D of this service manual for the steps involved in setting the proper 
linear head location. 

Figure 21 shows an nprsnans adjusted linear head. It can be seen that the azimuth 
has not been set correctly because the waveform is rounded off at the top. The linear head 
amplitude has also been affected by the improper setting of the azimuth. Figure 22 shows the 
same linear head which has now been properly adjusted. Note that the waveform looks like a 
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very narrow spike. In an ideal case, the waveform of Figure 22 is what would be seen for - 
~ ery ADAT-XT linear head which is adjusted. However, research has shown that some linear 
..2ad waveforms do not resolve to the narrow spike and appear similar to Figure 23. This is 
acceptable because the linear head amplitude is above 0.5 volts and the azimuth has been 
maximized. 

If the linear head amplitude is not at least 0.5 volts, it may be necessary to replace the 
linear head. Consult Section 5.1.8 for details on the replacement of the linear head. 
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Figure 21: Improperly Adjusted Linear Figure 22: Properly Adjusted Linear Figure 23: Acceptably Adjusted Linear 
Pulse Pulse Pulse 
4.3.4D Envelo 


Envelope maximization is the process whereby the tape is set to its optimal position as 
““passes by the rotating drum. Additionally, all of the topics discussed earlier in this section 
2 brought to bear at this point because envelope maximization will disclose any problems 
related to brake torque, P1 and P4 alignment, tape tension and linear head position. 
Therefore, it is always best to make this the final Step in the tape path alignment procedure. 

Envelope maximization involves the setting of the envelope amplitude to its highest 
level, confirming the presence of a flat envelope across the entire rotation of the drum, and 
setting the PG Delay Offset. Finally, the tape path will be checked for any problems which 
would restrict the envelope amplitude in any way. If the transport has been set up in the 
manner described previously in this section, then envelope maximization should be a relatively 
simple procedure. A description of the envelope maximization process is presented in the 
subparagraphs below. A more practical discussion can be found in Appendix D. 

First the jumper located at J8 should be switched from its normal position to its align 
position. The envelope of the ADAT-XT can be viewed by placing a probe on Test Point 2 (T2) 
of the Processor PCB. This envelope represents the composite signal of all 8 tracks which are 
read by each head as it passes over the tape surface. When an envelope is perfectly aligned, 
its trace resembles the one shown in Figure 24a. However, since it is nearly impossible to 
achieve a perfect alignment, the alignments depicted in Figures 24b through 24i are usually 
what the service technician encounters. All of these envelopes will provide optimum 
performance and for all intents and purposes have their alignment maximized and optimized. 
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Figure 24: Examples of Properly Aligned Envelopes 


4.3.4D Envelope Flatness 


Proper envelope flatness will minimize tracking errors which may occur in the future. 
Things such as wear and tear, dirty heads and the like all contribute to tracking errors. 
However, if the envelope is not reasonably flat across the entire PG cycle, problems are sure to 
occur over extended use of the ADAT-XT in the field. Appendix D outlines the process of 
checking envelope flatness. 

If the envelope is not flat, it is probably because the P2 and/or P3 tape guides are not 
set to their optimal positions. P2 controls the angle of the tape as it enters the rotary headstack 
and P3 controls the angle of the tape upon exit from the headstack. When these guides are set 
correctly, the tape will pass through the rotary headstack at the correct angle and height, 
making alignment with the heads uniform across the entire width of the tape. 
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Figures 25a and 25b show an envelope whose P2 post is not set to its optimal position. 
When checking for proper P2 alignment, observe the envelope amplitude at the start of the PG 
high and PG low cycles. In Figure 25a, the post has set the angle of the tape too high against 
the rotary headstack and therefore the top portion of the tape is not being read properly by the 
headstack. In Figure 25b, the angle of entry is too low, causing the tape to "buckle" against the 
lower drum helical groove. 

Likewise, Figures 25c and 25d show an envelope whose P3 post is not set in its correct 
position. The envelope amplitude decays at the end of the PG high or PG low cycle if the P3 
post angles the tape out of the headstack at a height which is higher than optimal mes the 
envelope resembles a "fish" if the P3 angles the tape too low off of the headstack. 


Figure 25: Examples of Mis-Aligned Envelopes 
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For any of these conditions, the P2/P3 alignment tool may be used to set the posts to 
their correct positions. BE CAREFUL! The posts are extremely sensitive and less than 1/4 turn 
of the alignment tool is all that is needed to make drastic changes in envelope flatness. If you 
turn the post too far, it may take a long time to get the original envelope back! 

If, however, this condition does occur, you may observe a diamond shaped envelope on 
the oscilloscope display similar to Figure 25e. This is a picture of a P2/P3 post that is way out 
of alignment. The easiest way to get the original envelope back is to perform the following 
steps. 

1. Look at the tape as it travels across the rotary headstack. You will notice that 
the lower drum contains a helical groove running across its length. Position 
the bottom of the tape so that it just touches this groove. The P2 and/or P3 
posts will assist you in getting the tape to this position. 

2. Using your thumb, move the linear head assembly forward until an envelope is 
observed. Place your index finger against the linear height nut and use your 
thumb to pivot the head assembly. 

3. Hopefully, by this time, you should see an envelope on the oscilloscope 
display. Use the P2/P3 adjustment tool to properly set the flatness while the 
envelope is still in view. 

4. Release the linear head back to its normal position and continue with envelope 
maximization. 


If you feel that P2/P3 are set to their optimal positions and the envelope still does not 
look flat on the oscilloscope display, verify that the P2 and P3 assemblies are set to their 
nominal positions. Refer to Figure 26 for a pictorial representation of the nominal positions of 
the P2 and P3 assemblies. In the case of P2, the cut out on the base of the assembly should 
be in line with the hole in the P2 arm when the tape is engaged. Run the "CAPstn" self test in 
order to see this. For the P3 assembly, the right side of the cut out should be tangent to the 
hole in the P3 arm when the tape is engaged. 

Remember that once you set the P2 and P3 assemblies so that the envelope is flat, you 
must recheck tape tension to verify that it has not been affected by the P2 and P3 alignment. 


th 
O O Tangent to 


P2 Side P3 Side 


Figure 26: Nominal Positioning of the P2 and P3 Assemblies 


4.3.4E PG Delay Offset 
PG delay offset is the process of aligning the envelope with the physical location of the 
read heads on the rotating headstack. This is essentially a fine tuning of the PG delay so that it 
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is in perfect alignment with the read heads. Appendix D describes the method of setting this 
offset. 

Between both halves of the read envelope of the alignment tape is the write timing 
marker. This marker defines the end of the PG high envelope and the start of the PG Low 
envelope. It is important to set this header to the point where the PG signal falls from high to 
low, indicating the transition between the two read heads in the rotary headstack. If this header 
is not lined up with the falling edge of the PG signal, the envelope for either of the heads may 
not be optimally read by the headstack. In this case, the envelope will resemble that shown in 
Figure 27a. Notice that the envelope has been clipped at the transition of the PG pulse. 

If you adjust the PG delay setting (while in the PG DELAY self test [see Appendix D 
10.0]), you can observe the effect that the PG delay offset can have on the envelope. Using 
the "B delay" function of the oscilloscope, and while viewing the trigger pulse, the service 
technician is able to correctly set this gap in accordance with the procedures documented in 
Appendix D. If the envelope resembles that of Figure 27a or Figure 27b, then the PG delay 
offset is not set correctly. 

If the envelope still resembles that of Figure 27a or 27b and the PG delay offset has 
been set correctly, it usually indicates that there is a problem with the P1 or P4 posts. 
Sometimes it may indicate that tape tension is not set correctly. Verify that all the adjustments 
have been set up according to the details described above. If that does not resolve the 
problem, then perhaps the alignment tape itself requires replacement. Check the unit with a 
known good alignment tape and compare the results. 


: 
t 
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Figure 27: Improperly Set PG Delay Offset 


4.3.4F Envelope Amplitude 

The final part of the envelope maximization process is correctly setting the envelope 
amplitude. Appendix D describes the necessary steps required to set the envelope amplitude. 

Depending on the characteristics of the heads themselves, as well as the tolerances 
within the components of the read amplifier circuit, the amplitude of the envelope will vary form 
ADAT-XT to ADAT-XT while in the alignment mode. Assuming that the envelope has been 
properly maximized, the AGC circuitry in the READPRE2 ASIC will be easily able to normalize 
the envelope when J8 is switched back to its normal position. 
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If no amplitude is observed on the oscilloscope, or the amplitude is below the average 
limits, it may indicate a problem with either the READPRE-2 ASIC, the cable from the lower 
drum to the Main PCB or the read heads themselves. To verify that the cable is working, take 
an oscilloscope probe and check the connector leading from the lower drum to the Processor 
PCB J7-pins 2-5. If the cable is transmitting signal correctly, then there should exist a "mini 
envelope" similar to the one observed on T2. Pins 2 and 3 correspond to PG high envelope 
and pins 4 and 5 correspond to the PG low envelope. 

If the signal exists at this point, then the problem is either in the READPRE2 ASIC itself 
or somewhere else on the Processor PCB. Try replacing the READPRE2 ASIC and then 
readjust the envelope amplitude. If that doesn't help, consult Table 9 for other suggested 
solutions. 

If no signal is present on the cable, then either the cable or the heads are bad. In both 
cases, the head assembly should be replaced. Refer to Section 5.1.11 for information on 
replacing the rotating head assembly. 

Then verify that the drum motor is positioned properly in the lower drum. Research has 
shown that sometimes the motor is moved too far to the right or left when installed in the lower 
drum. This causes some shorting to take place between the motor and the chassis ground, 
resulting in distortion through the read preamps. Try loosening the screws which fasten it to the 
lower drum and move the motor from side to side until you get the best "fit" of the motor in the 
lower drum. Use an ohm meter between the ADAT-XT chassis and the drum motor ground 
(back of the motor) in order to verify that there is no short circuit. Refer to Section 5.1.11A for 
more details. If this does not resolve your problem, then further troubleshooting of the 
processor PCB may be required. 

The final check as outlined in Appendix D is the best way of verifying proper alignment. 
If the envelope behaves strangely at the start of each PG cycle when you perform this check, it 
is primarily an indication that tape tension is too high, P1 is not set correctly, the impedance 
roller is warped or the supply hub is warped. Likewise, if the envelope behaves strangely at the 
end of each PG cycle when you perform the final check, it is primarily an indication that tape 
tension is too high, P4 is not set correctly or the take up hub is warped. Recheck all these 
alignments and retest. 

Remember that a full, flat envelope should be displayed on the oscilloscope within 2 
seconds after PLAY has been pressed. If the envelope amplitude is not flat within the specified 
time, and all of the adjustments described above are correct, verify that the white roller of the 
P2 and P3 posts Is spinning freely. If either one of these posts is not spinning freely, replace 
the assembly and recheck the alignment. 

You may also hear an audible squeal coming from the transport when the final check is 
performed. This is attributed to a squeaky P2 or P3 post. It should be easy for the service 
technician to identify the roller which is causing the squeal by isolating the sound to the faulty 
part. If a post is squeaky, first determine if a simple adjustment resolves the problem. If that 
does not work, try lubricating the shaft which holds the white roller in place. Otherwise, replace 
the affected assembly and recheck tension and alignment. 


4.4.0 QC Test Procedure 
Appendix D contains the test procedure which must be performed on every ADAT-XT 


serviced in the field. This test allows the service technician to verify that the unit is working to 
the highest level of quality. The test includes a check of the alignment as well as other 
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functions such as braking, tracking and the like. This test procedure should be conducted only 
after all repairs on the unit have been completed. 

The QC Test Procedure is written in a step by step, comprehensive manner. It should be 
conducted in the order written. All test equipment hook up and settings are described in the 
text and a repair sheet is provided for record keeping purposes. Please make copies of the 
repair sheet and complete a separate sheet for each ADAT-XT serviced. 

If there are no severe difficulties with the ADAT-XT, then this test should take the 
service technician between 15 and 30 minutes to complete. If problems occur with the unit 
during the conduct of this test, please consult sections 5.3.0 and 5.4.0 of this service manual 
for assistance in resolving said problems. 


4.5.0 Self Tests 
The ADAT-XT contains several self test routines which assist the service technician in 
troubleshooting problems. Moreover, some of these routines aid in the proper calibration of the 
unit. The paragraphs below detail the specific functions for each self test and all of the self test 
information is summarized in Table 6. 


4.5.1 Description of Self Test Routines 

Pressing RECORD1 and RECORD7 during power-on will place the ADAT-XT in the Self 
Test mode. Once in this mode, the service technician can choose any or all of the self tests 
required to check specific ADAT-XT functions. To scroll the various tests offered, use the 
PITCH A or PITCH V buttons. Each test will be displayed with a "star" ** symbol to the right of 
the text. 

To conduct the test displayed, press the PLAY button. The * symbol will turn off at this 
time. To exit the current test and return to the main menu, press the EJECT (or in some cases 
RECORD and EJECT) button. The * will turn on at this time. To exit the Self Test mode 
completely, simply press the EJECT button while the unit is in its Self Test main menu. 
However, when the Self Test mode is exited, the serial receive is interrupted at the Sync In port 
and syncing with other ADAT-XTs will not be possible until power is cycled on the unit. 

Note that if for any reason other than running self tests, the unit is powered up while the 
sync cable is connected between the Sync In and Sync Out ports of the same ADAT-XT, none 
of the front panel functions will work. You must disconnect the sync cable at one end and cycle 
power to resume normal operation. 

A description of all the tests performed by the ADAT-XT while in its Self Test mode are listed 
below. . 


0 Shipment Mode ADAT-XT Display: "0 ShIP" 

This is not, technically speaking, a self test. It is simply a way of placing 
the ADAT-XT into transport Mode 2 (i.e. P2/P3 posts engaged, pinch roller gap 
close but not engaged). The use of this mode for shipping prevents possible 
damage to the pinch roller assembly. The transport will return to Mode 0 
immediately after it is powered up by the customer. This should be the last thing 
done to the unit before it is returned to the customer. This mode is 
recommended any time the unit is moved over long distances. Note that the 
display will read "rESEt" if data values (drum hours, PG Delay etc.) are missing. 
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1 Capstan/Pinch Roller Gap Test ADAT-XT Display: "1 CAPStn" 

This test is used to set, check or adjust the capstan/pinch roller gap. It can 
also be used to view the transport while no tape resides in the unit. Prior to 
beginning this test, verify that no tape is currently in the transport. If a tape is 
present when this mode is entered, the tape will be automatically ejected. 

Pressing the PLAY button will cause the transport to engage to Mode 3. 
Note that the upper carriage will not be lowered into the transport. Once the 
transport has engaged, the Reel Motor will pull the Take Up Hub as it would in 
the Play mode. Pressing STOP, REWIND, or FAST FWD will cause the transport 
to go into the appropriate mode selected. Pressing STOP two times in a row will 
disengage the transport. 

The capstan/pinch roller gap can be measured by pressing STOP, then 
PLAY, then STOP. The gap should be between 0.7 mm and 1.0 mm. It is 
recommended that the gap be measured two or three times (by pressing PLAY, 
then STOP) to get an average reading. If required, adjust the capstan/pinch roller 
gap in accordance with the methods described in Appendix D 8.0 and Section 
Stas 

When the gap is properly set, pressing the EJECT button will send the 
ADAT-XT back to the self test main menu. 


2 Brake Calibration ADAT-XT Display: "2 brCAL" 
The reel motor, supply brake, and take-up brake are calibrated during this 
routine. 


To begin the calibration, simply insert a formatted Ampex ST-120 tape 
wound to 39:00 or later. This brand of tape is required to insure accurate 
calibration. Once inserted, the tape will be fast forwarded to the end and 
unloaded into a half load position. This is not a malfunction nor is the tape stuck 
in the transport. If the tape truly’gets stuck in the transport, the message "FAIL 
Ld" will be displayed. 

Next, the reel motor is turned on and calibrated. If the message "FAIL rL" 
is displayed, the reel motor was unable to reach a high enough speed to calibrate 
the brakes accurately. After the reel motor calibration, the take up brake is then 
calibrated. The message "FAIL tbr" will be displayed if there was an error in take 
up brake calibration. Finally, the tape will then be moved to the fully loaded 
position and the supply brake will be calibrated. This consists of rewinding and 
fast forwarding the tape 6 times. The message "FAIL Sbr" will be displayed if 
there was an error in supply brake calibration. 

Once complete, the tape will be ejected and the message "PASS" will flash 
momentarily on the display. | 

The entire calibration takes about 5 minutes, if the tape used is already 
wound to 39:00 or later. If any front panel button is pressed during the calibration, 
the calibration will be aborted, the tape will be ejected, and the message "Abort" 
will be displayed. The original brake calibration settings will be retained (as if this 
calibration procedure was never executed). However, there may be a several 
second delay between when a button is pressed and when the calibration is 
aborted, due to the timing critical nature of the calibration. 
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3 PG Delay Adjustment Mode ADAT-XT Display: "3 PgdLY" 

This test routine is used when adjusting the PG delay value (Setting the 
write timing marker). The PITCH A and PITCH V buttons are used to adjust the 
PG delay value (in increments of 1 1s) when playing an alignment tape (the PG 
Delay value is displayed on the VFD). Holding the SET LOCATE button while 
pressing PITCH A or PITCH V will adjust the PG Delay value in increments of 10 
us. Once the appropriate PG Delay value is reached, pressing RECORD and 
EJECT simultaneously will store the result and return the unit to the Self Test 
main menu. For more information on PG delay Adjustment, see Appendix D. 


4 VFD Display Test ADAT-XT Display: "4 diSP" 
All pixels of the VFD are lit simultaneously. The Service Technician may 
press the PLAY button to cycle through each pixel individually. Otherwise, press 
EJECT to return to the Self Test main menu. 


TABLE 4: ADAT-XT FRONT PANEL SELF TEST VFD DISPLAYS 


Record 1 CHAn 1 Auto Input Auto in Locate 4 LocAtE 4* 
Record 2 CHAn 2 Rewind rEuind Locate 5 LocAtE 5* 
Record 3 CHAn 3 Fast Fwd ForuArd Locate 6 LocAtE 6* 
Record 4 _ CHAn4 Stop StoP Locate 7 LocAtE 7* 
Record 5 CHAn 5 Play PLAY Locate 8 LocAtE 8* 
Record 6 CHAn 6 Record rEcord Locate 9 LocAtE 9* 
Record 7 CHAn 7 Eject EJECt Tape Offset 
Record 8 CHAn 8 A PitcH UP* Track Delay. 
ABS/REL AbS rEL Vv PitcH dn* Format 
Peak Mode P tYPE Set Locate SEt Loc* Clock Select 
Peak Clear P CLEAr Edit Value Edit UAL* Auto Record 
Analog Input AnALOG* Locate 0 LocAtE 0* ; Auto Play Auto PLY 
Digital Input diGitAL* Locate 1 LocAtE 1* Rehearse rEHEArSE 
Track Copy tr COPY* Locate 2 LocAtE 2* Auto Return Auto rEt 
All Input ALL in Locate 3 LocAtE 3* 


* - Indicates a momentary display 


5 LED Test ADAT-XT Display: "5 LEdS" 

All Transport LEDs are lit simultaneously. The Service Technician may 
press the PLAY button to cycle through each LED individually and automatically 
returns to the self test menu. Otherwise, press EJECT to return to the Self Test 
main menu. 


6 Front Panel Switch Test ADAT-XT Display: "6 butn" 

This test checks the proper operation of all front panel buttons. As each 
button is pushed, its function is shown on the VFD display. All of the buttons on 
the front panel will yield a reading on the display. However, the three "Input 
Select" buttons ("Analog Input", "Digital Input" and "Track Copy"), all of the locate 
buttons ("Locate 0" through "Locate 9", "Set Locate" and "Edit Value"), the "Edit 
Value", the "Set Locate", the "Pitch A" and "Pitch V" buttons only light up 
momentarily. To exit this test at any time to return to the Self Test main menu, 
press and hold the RECORD button and press EJECT. 
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7 Back Panel Switch Test ADAT-XT Display: "7 Lrc" 

This test checks the proper operation of all back panel switch connections 
(footswitch1, and LRC). An ADAT-XT LRC is used to conduct this test. As each 
button is pushed, the VFD will indicate which device is plugged in and a number 
corresponding to the function selected is also displayed. To exit this test at any 
time, press the EJECT button. 

Table 5 defines the number shown on the ADAT-XT VFD display for each 
function button combination pressed during this test. Note that numbers 11, 12, 


13 and 14 are displayed when the two functions listed are pushed at the same 
time. 


TABLE 5: LRC FUNCTION SELF TEST DISPLAY 
ADAT-XT Function ADAT-XT Function | ADAT-XT 
Display Display Display 


Function 


8 Serial Interface Test ADAT-XT Display: "8 SYnc" 
A_standard sync cable must be connected between the "Sync Out" and 
"Sync In" ports on the back of the ADAT-XT prior to the conduct of this test. 

This test checks the serial output of the "Sync Out" port and the serial 
input of the "Sync In" port. This test also checks the 48 KHz clock as well as 
timecode send and receive functions. The ADAT-XT VFD displays "PASS" if this 
test is successful. Otherwise, the ADAT-XT VFD displays "FAIL io" whenever the 
unit fails its Sync I/O self test. 


9 Digital Interface Test ADAT-XT Display: "9 diG" 
This test checks the digital interface of the ADAT-XT. A fiber optic cable 


must be installed between the Digital In and Digital Out ports on the back of the 
ADAT-XT before the test is performed. Additionally, a tape with audio on tracks 1 
and 2 is required. 

During this test, the audio on track 1 is digitally rerouted to tracks 3, 5 and 
7 while the audio on track 2 is digitally rerouted to tracks 4, 6 and 8. Therefore, 
when the tape is played, the meters should display identical levels for channels 
1,3, 5 and 7 and for channels 2, 4, 6, and 8. 

Moreover, channels 7 and 8 are delayed by 8191 samples (approximately 
170 ms). This delay is audible and accesses the AUSY ASIC DRAM to verify its 
proper operation. 


To exit this test, eject the tape and then hold the RECORD button and 
press EJECT. 
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10 Track Skip Test ADAT-XT Display: "10 tre" 

This test checks track skipping at various speeds of the ADAT-XT. This is 
used to verify proper operation of the capstan servo system within the unit. A 
formatted tape is required to run this test. 

After a cassette is inserted and PLAY is pressed, record enable switches 1 
though 6 are used to enable the six different track skip tests. The list below 
details record switch to track skip test the ADAT-XT performs. During test conduct 
(i.e. skipping in progress), the PLAY LED flashes. Note that when the ADAT-XT 
changes pitch (for example, going from test 2 to test 3), the system waits to 
Stabilize after the pitch change prior to performing the skip test. 

Upon completion of each test, the ADAT-XT will display the time in 
seconds and 1/4 seconds it took to skip the 32 tracks and stabilize. If there was 
an overshoot or undershoot error, the number of tracks overshot (positive value) 
or undershot (negative value) will be displayed to the left of the time. 

In a normal working unit, the time displayed for each test should be less 
than 6.00 sec. If a result is displayed indicating an error, repeat the same test 
three times. 

To exit this test, eject the tape and then hold the RECORD button and 
press EJECT. 


RECORD1 Skip +32 tracks at pitch 0 
RECORD2 Skip -32 tracks at pitchO 
RECORD3 Skip +32 tracks at pitch +100 


RECORD4 | Skip -32 tracks at pitch +100 
RECORD5 Skip +32 tracks at pitch -300 
RECORD6 Skip +32 tracks at pitch -300 


11 Tape Load Test ADAT-XT Display: "11 LOAd" 

This test is used to set, check or adjust the cassette present switch. Prior 
to beginning this test, verify that no tape is currently in the transport. If a tape is 
present when this mode is entered, the tape will be automatically ejected. During 
this test, the tape loading mechanism is disabled. 

When a cassette is inserted, the RECORD LED on the front panel will 
illuminate when the cassette present switch is enabled. The point at which this 
switch is enabled should correspond to the point where the white carriage roller 
lies above a stamped circle located on the left side of the transport housing See 
Figure 30. 

If required, adjust the cassette present switch in accordance with the 
methods described in Section 5.1.3. 

When the load switch is correctly set, pressing the EJECT button will 
return the ADAT-XT to the Self Test main menu. 
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12 RAM Test ADAT-XT Display: "12 dAtA" 
This is a test of the RAM integrity. The ADAT-XT writes bit patterns into 
RAM and compares these values to those which are read back from RAM. 


The ADAT-XT VFD displays "FAIL dAt" whenever the unit fails its RAM self 
test. 


13 EPROM Test ADAT-XT Display: "13 ProG" 
This test checks for a correct EPROM checksum. 


The ADAT-XT front panel displays "FAIL PrG" whenever the unit fails its 
ROM self test. 


TABLE 6: ADAT-XT SELF TEST SUMMARY 


Test Name Test ADAT-XT Summary Of Test 
Number Display 
Capstan/Pinch Roller Test | 14 ~~ «| ~—sCAPStn Checks Proper Capstan/Pinch Roller Gap 


Brake Calibration brCAL Calibrates Brakes and Reel Motor 
PG Delay Adjustment 


VFD Display Test 

LED Test 

Front Panel Button Test 
Back Panel Button Test 
Sync I/O Test 

Digital Interface Test 
Track Skipping Test 
Load Test 

RAM Test 

EPROM Test 


When the unit is exited from its Self Test mode, the unit will reset and normal operation can continue. However, the serial receive is 
interrupted at the Sync In port and syncing with other ADAT-XTs will not be possible until power is cycled on the unit. 

Also note that if for any reason other than running self tests, the unit is powered up while the sync cable is connected between 
the Sync In and Sync Out ports of the same ADAT-XT, none of the front panel functions will work. You must disconnect the sync cable at 
one end and cycle power to resume normal operation. 
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4.6.0 ADAT-XT Hidden Functions 


There are several hidden functions embedded within the ADAT-XT which provide information 
and shortcuts during normal operation. These hidden functions are listed in Table 7. 


TABLE 7: ADAT-XT HIDDEN FUNCTIONS 


Keystroke Hidden Function 


SET LOCATE & EJECT Master Only Eject 
Ejects Tape. If the ADAT-XT is the Master, this function will eject the master's tape 
and send a MMC stop command to all of the slaves 
SET LOCATE & RECORD | Crossfade Select 
Cycles through the four crossfade times used when punching in and out of record: 
"FAdE11" = 10.67ms, "FAdE21" = 21.33ms, "FAdE32" = 32.00ms, 
"FAdE43" = 42.67ms 
SET LOCATE & PLAY Device ID 
Displays the ID number of the ADAT-XT ("id1" = Master, "id2" thru "id16" = Slave) 
SET LOCATE & STOP Drum On Time 
Temporarily displays the number of hours the Drum Motor has been running since 
the last ADAT-XT Hard Reset. The range of this counter is from 0000 to 9999 
hours. The 32-bit timer value (250ms resolution) that is kept in the battery-backed 
RAM can count up to 298261 hours (equivalent to 34 years of continuous drum 
spinning). 


SET LOCATE & Software Version 
FAST FWD Temporarily displays the current version of software installed in the ADAT-XT. 


SET LOCATE & REWIND Brake Torque Measurement Mode 

Enters Torque Measurement Mode. Once in this mode, press Record 1 to apply 
the calibrated soft brake value to both brakes, or press Record 2 to apply the back 
tension brake value to both brakes. This is useful for manual brake measurement 
with the Tentel TQ-80 Torque Gauge. Note that the brakes will be applied for a 
maximum of 8 seconds before the ADAT-XT automatically exits this measurement 
mode. Pressing SET LOCATE and REWIND any time after this test mode has 
been entered will force the ADAT-XT to immediately exit this measurement mode. 


SET LOCATE & ABS/REL Processor Software Version 
Temporarily displays the current version of the display Processor installed in the 
ADAT-XT 


SET LOCATE & FORMAT | Tape Format 

Toggles between "St- 120", "St- 60", "St- 160", St- 180" Standard format 
cassettes. The ADAT-XT will temporarily display the currently set tape type at 
power on and also when a cassette is inserted. The unit will also retain the current 
tape type upon power down. That is to say, the ADAT-XT will power up in 
whatever mode it was in when powered down. 

SET LOCATE & Infinite Loop Mode 

AUTO RETURN Puts the ADAT-XT into an infinite loop mode between the LOCATE 1 and 
LOCATE 4 points. The VFD will temporarily display "InF LOOP" when this mode is 
entered. Pressing STOP, FAST FWD, REWIND, or EJECT will automatically 
revert the ADAT-XT back to its fixed loop limit of 100 loops. 


SET LOCATE & Loop Display 
AUTOPLAY Displays the number of loops already completed (up to a maximum of 9999 loops). 


SET LOCATE & Instant Pitch Up to Maximum 
PITCH A Immediately changes the pitch of the ADAT-XT to +100 cents at the 48 KHz 
sampling rate or +200 cents at the 44.1 KHz sampling rate with no ramping. Not 
allowed while recording. 
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Keystroke 


SET LOCATE & 
PITCH V 


Hidden Function 
Instant Pitch Down to Maximum 
Immediately changes the pitch of the ADAT-XT to -300 cents at the 48 KHz 
sampling rate or -200 cents at the 44.1 KHz sampling rate with no ramping. Not 
allowed while recording. 
Instant Reset of Pitch 
Immediately changes pitch of the ADAT-XT to 000 with no ramping. Not allowed 
while recording. 
Record Tab Override 
Toggles the record tab status of the currently loaded cassette. "Prot OFF" = record 
enabled, "Prot On" = record write protected. This function ignores the presence of 
the Record Tab on the cassette when in the "Prot OFF" mode. This hidden 
function always reverts back to the "Prot On" mode whenever a new tape is 
installed in the ADAT-XT. 
Timecode Display Mode 
Toggles the tape location display mode between "dISP rEG" and "dISP tc". In the 
"dISP rEG" mode, the Lead and Data sections of tape are displayed as such. In 
the "dISP tc" mode, timecode values are displayed in lieu of the Lead and Data 
sections. The unit always powers up in the "dISP rEG" mode. 
Error Display Mode 
Toggles the tape location display mode between "dISP rEG" and "dISP Err’. In the 
"dISP Err" mode, the tape counter displays minutes and seconds in the left most 4 
digits and the error rate in the rightmost 4 digits. The error rate is viewed as a 
count of the number of sync block errors per 14 drum revolutions (280 ms). Since 
there are 30 sync blocks per sector, and 8 sectors per track, and 2 tracks per 
revolution of the drum, the maximum error display is 6720. Note that the errors are 
only displayed during the Play and Record modes of operation. The unit always 
powers up in the "diISP rEG" mode. 

Brake Calibration, Reel Motor and PG Delay Offset Values Display 
Cycles through the following displays (all values are in Hexadecimal format except 
the PG Delay Offset Value): 

"S_ss_ tt"- Soft Brake Values where ss=supply hub and tt=take up hub 

"pb ss_ tt" - Back Tension Brake Values where ss=supply hub and tt=take up hub 
"SLO xx" - Slow Reel Motor Value 

"Spd yyyy" - Maximum Reel Motor Speed in is per take up hub revolution 

"PG _2zzz" - PG Delay Offset Value 
Self Test Mode 
The ADAT-XT enters the Self Test mode. See Section 4.5.0 for more details on 
this mode of operation. 
Increase of VFD Display brightness 
The ADAT-XT's VFD Display illumination can be raised. However, the default 
setting is maximum brightness 
Decrease of VFD Display brightness 
The ADAT-XT's VFD Display illumination can be lowered. The default setting is 
maximum brightness 
Initialization. (init) 
Causes the ADAT-XT to initialize the memory to a known state without resetting 
the Drum On Hours. All Locate points will revert to 0000. However, PG Delay and 
Brake Calibration settings will be retained. 
Hard Reset (Reset) 

Same as Initialization function except that it does reset Drum On Hours, Brake 
Calibration setting and the PG Delay Offset. Once this hidden function is 
performed, the Service Technician must recalibrate brakes and reel motor speed 
and also enter the original value of PG Delay Offset. 


PITCH A & 
PITCH V 


SET LOCATE & RECORD 1 


SET LOCATE & RECORD 2 


SET LOCATE & RECORD 3 


SET LOCATE & RECORD 8 


RECORD 1 & 
RECORD 7 While POWER- 
ON 
PEAK CLEAR & 
PITCH A 


PEAK CLEAR & 
PITCH V 


RECORD & PLAY While 
POWER-ON 


RECORD & PLAY While 
POWER-ON and Place 
Jumper over J11 
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Keystroke 


POWER ON while holding 
FAST FORWARD and 


Hidden Function 
Enter Brake Calibration Self Test 
Immediately enters the brake calibration self test. Insert an AMPEX T-120 tape at 


4 


REWIND this time. (see Section 4.5.0 for more details). 
POWER-ON with TEST Manual Setting of Drum Hours 
EPROM Use the Test EPROM when manually re-entering the drum On hours for the 


ADAT-XT under test. NOTE: THIS ACTIVITY WILL ONLY BE NECESSARY IF 
THE SERVICE TECHNICIAN REPLACES THE MAIN PCB IN THE UNIT UNDER 
TEST!! Under no circumstances should the Drum On hours be changed except 
when it is required to enter the original value into memory after the replacement of 
the Main PCB or drum stack. 

Procedure: Power off the ADAT-XT. Remove the Operational EPROM from its 
socket. Install the Test EPROM. Note that the Test EPROM is only a 27512 so it is 
necessary to seat the test EPROM in the bottom most set of pins. This will leave 
the top two pins exposed on each side of the EPROM socket. Power On the 
ADAT-XT. The VFD will now display the Drum On Hours (0000). Use the Locate 0 
through Locate 9 buttons to set the proper Drum On Hours. Once set, press 
RECORD and EJECT to save this time. The VFD will display the word "SAVEd" to 
ensure that the value has been entered into memory. Power off the ADAT-XT, 
remove the Test EPROM, replace the operational software into the EPROM 
socket and power on the unit. Check the Drum On Hours by pressing the SET 
LOCATE and STOP buttons simultaneously. 
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5.0.0 Repair And Troubleshooting 

This section consists of three parts. Section 5.1.0 is a detailed description of the 
removal, replacement and adjustment of various parts within the ADAT-XT transport. Section 
5.2.0 contains a description of the error messages displayed on the ADAT-XT front panel and 
an explanation of those messages. Finally, Section 5.3.0 is a group of troubleshooting guides 
to help the service technician identify problems and the implement solutions 


5.1.0 ADAT-XT Tran air 
This section explains the steps involved in adjusting or replacing various items within the 
ADAT-XT transport. 
Note that references to the top, bottom, left and right sides of the ADAT-XT are all made 
while looking at the unit from the front panel unless otherwise noted. 


my justi Tension Ban 

Adjusting the tension band is accomplished by unscrewing the Phillips head screw 
located to the lower left of the supply hub and 
moving the band to the right (decrease tension) 
or to the left (increase tension) of its current 
position. Moving the tension band easily can be 
accomplished by placing a Phillips head 
screwdriver into the hole next to the teeth of 
the tension band (see Figure 28) and turning 
the screwdriver to move the teeth one way or 
the other (much like a gear works). Following 
any adjustments, tighten down the Phillips 
head screw that holds the tension band in 
place and secure the screw with some Three 
Bond. It is necessary to re-check tape tension 
and tension arm adjustment every time the tension band is adjusted. 


TTI... 


7 is 
: 
4 (Os 
‘ 


Tension Band was 
Adjustment 


Location Tension Band 


Figure 28: Tension band adjustment location 


os Tt me. 


1.2 Adjusting The C n/Pinch ler 
Supply Hub Take-up Hub 


Adjustment of’ the tension arm should” 
precede this procedure (see Section 5.1.1). To 
\\ __| adjust the capstan/pinch roller gap, it is necessary 
‘ches aude | /| to enter the "CAPStn" self, test as described in 
d Section 4.5.1. While in the "CAPStn" mode, all of 
the transport controls function normally. However, 
when threading from Mode 1 to Mode 2, there is no 
cima attempt to play the tape before setting in Mode 2. 
Ve Adjusting the gap is accomplished by 
unthreading the Phillips head screw located on the 
transport base (Figure 29) and moving the metal 
piece to the left (increase gap) or to the right 
(decrease gap). Current specification for this 
Figure 29: Pinch Roller Adjustment Lock Screw adjustement is 0.85mm. You may notice a series of 


oom 
pw 


Linkages 
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interlocking sheet metal pieces which lead from the screw to the pinch roller assembly. Be 
aware that when the screw is loosened, these pieces may come out of their nominal positions. 
Place these pieces in their nominal positions prior to re-checking the capstan gap. When the 
gap is set to its correct position, apply some Three Bond to the screw to keep it in place. 

Whenever the capstan/pinch roller gap is adjusted, it is necessary to re-check tape 
tension. 


To adjust the load switch, it is 
necessary to enter the "LOAd" self test 
as described in Section 4.5.1. While in 
the "LOAd" mode, tape loading is 
disabled. 

The load switch is located on 
the left side of the transport. The 


switch is mechanically controlled by a ee Se Adjustment 
plastic black piece (see Figure 30) =~ B Piece 

which moves one contact of the switch |* ee Wires To 
into position upon insertion of a Tae ck Segt 
cassette. The adjustment of this black \socmre 

piece will affect the load switch Switch . space 

position and therefore impact the load | inCiosed Adjustment am i H 
switch itself. Position Range side View 


To adjust this black piece, use a 
pair of needle nose pliers. Place one 
end of the pliers on the black piece and the other end on the sheet metal behind it. Squeezing 
the pliers together will cause the black piece to move towards the sheet metal. This movement 
will make the switch enable at a later point when a cassette is inserted into the ADAT-XT. 
Moving the black piece away from the sheet metal will cause the switch to enable at an earlier 
point when a cassette is inserted. Be advised that if the black piece is moved too far toward the 
sheet metal, the load switch will not enable at all. 

Upon movement of this piece, the Load Test should be performed to verify the correct 
position of the load switch. Apply some three bond to the black l 
piece once the switch has been set correctly. : 


Figure 30: Load Switch Adjustment 


"NOMINAL POSITION’ creas 


IMPEDANCE 
ROLLER |) 


The Tension Arm and Mode Switch 


The tension arm assembly interacts with the mode switch 
mechanically to determine the position of the tension arm when 


moving tape between the different modes of operation. Research Aono naman [ 
has found that the proper positioning of the tension arm will yield ARM POST >| 


better tension results as the tape winds toward the end of the reel | 
(35 to 40 minutes on a small hub reel). | 

To set the tension arm to its "nominal" position, it is TENSION ARM———b> 
necessary to put the ADAT-XT into the "CAPStn" self test as 


? . i ‘ Figure 31: Nominal Postion of 
described in Section 4.5.1. Once this self test has been activated, Tension Arm 


press STOP and notice the position of the tape guide emanating 
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from the tension arm. It should be located between the stationary tape guide and the P1 post. 
The "nominal" position of the tension arm post is "in line" with the center of the impedance 
roller. Refer to Figure 31 for a pictorial representation of this "nominal" position. If this is not the 
case, then the tension arm/mode switch positions must be moved. 

Adjusting the tension arm/mode switch is accomplished by unthreading the Phillips head 
screw which holds the mode switch in place and moving the switch to the left or to the right. 
You may notice a series of interlocking sheet metal pieces which lead from the mode switch to 
the tension arm assembly. The position of the mode switch affects the position of the tension 
arm. Once the mode switch has been moved, tighten the screw and re-check the tension arm's 
position. Keep moving the mode switch until the tension arm reaches its "nominal" position. 

mber i ved, it is n re-check 

n/pinch II i 


laci Im mbl 

The impedance roller assembly contains 
the plastic white wheel and its plastic base 
located between the P1 and P2 posts (see Figure 
32). Note that the impedance roller and the 
plastic base are all one piece in the ADAT-XT. 

To replace this assembly, simply remove 
the tension spring from the impedance roller arm. 
Then remove the P1 post by unscrewing the hex 
bolt with the Linear Head adjustment tool. Once 
this bolt has been removed, the P1 post can be 
lifted off of the P1 post shaft. There is also a 
spring under the P1 post that can also be 
removed at this time. Next, remove the spring 
which is attached between the Impedance Roller 
Base and the transport base. Finally, remove the 
Impedance Roller Assembly from the P1 post shaft. — 

Installation of this assembly is essentially the reverse process. 


Headstack 


Tension Spring Tension Arm 


Perspective Side View 
Figure 32: Impedance Roller Assembly 


Tape tension and P1 adjustment must be re-checked after replacement of the 
im roller 


5.1.6 Replacing The Pinch Roller Assembly 

The pinch roller assembly (see Figure 33) consists a of sheet metal armature and a 
rubber pinch roller which mounts onto the armature. The sheet metal armature has a groove 
cut into the bottom part of the assembly. This groove fits underneath the transport base. In 
order to free the assembly from the transport base, all of the interlocking pieces have to be 
moved from their nominal positions, the spring removed and the pinch roller assembly rotated 
all the way clockwise. The groove will slide through a small opening in the transport base 
allowing the armature to be removed easily at this point. 

Installation is essentially the reverse process. However, be careful not to bend the 
grooved tang of the pinch roller armature. If this piece is bent, the pinch roller assembly may 
come loose within the transport sometime in the future. Remember to re-install the spring. 
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Armature 


followi t of th inch roll Pinch Roller Tension Spring 


Assemblies 
The P2 and P3 assemblies (see 
Figure 20) are similar to each other. The 
incline post on the P2 assembly is on the 
right of the white roller while the incline 


post of the P3 assembly is on the left ie 

side of the white roller. Replacement of 7 tF Pivot Interlock Arms 
these assemblies is as simple as FANsPort Frame 

removing the screw which connects the Towards Front of Transport 


assembly to the transport. However, do 
not use too much force when installing 
the screws as you may bend the sheet metal plate to which the assemblies connect. If this 
happens, the P2 or P3 assembly will not thread properly and the sheet metal plate will also 
require replacement (a more difficult task!!). 

The trick in replacement of these assemblies is that they have to be set to their nominal 
positions following installation. Refer to Figure 26 for pictorial representations of the nominal 
positions of P2 and P3. Running the "CAPStn" self test as described in Section 4.5.1 will allow 
the adjustment of these assemblies while the transport is in the "engaged" mode. 

Prior to installation of a new P2 or P3 assembly, verify that the white roller spins freely 
and that there is some "play" when the roller is moved up and down. 

After replacemen i he P2 or P mbl ion i n re- 
checked. 


Figure 33: Pinch Roller Assembly 


a7, lacin i | 

The linear head assembly (see Figure 20) consists of the linear head mounted on a 
sheet metal base. The entire assembly sits on a shaft and has a spring connected underneath. 

Remove the nut which fastens the assembly to the shaft. Once removed, pull the 
assembly upwards a little. You will notice that the spring connects to the sheet metal through a 
notch under the assembly. This spring must be removed either at the linear head or at the 
transport base. Once the spring is removed, the linear head slides off of the shaft relatively 
easily. 

Upon installation of the new linear head assembly, the spring must be re-inserted into its 
proper position. This spring is very difficult to install because the tension on the spring is very 
high. It is easiest to insert the spring into the transport base and use pliers to hold the spring 
into position while connecting it to the linear head assembly. After installation is complete, 
move the linear head forward with your thumb to verify that it is seated correctly and that the 
spring is functioning properly. 

i ight and alignment m -check n replacement of the linear 
h mbl 
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5.1.9 Replacing The Br olenoid 


The brake solenoid sits under the black plastic hubs within the transport. Prior to 
removing the brake solenoid, these hubs must be removed. For the supply hub (see Figure 
20), the tension band must be removed. For the take up reel hub (see Figure 20), the belt 
connecting this hub to the tach wheel must be removed. 

For either hub, remove the plastic "c-clip" with tweezers by bending the piece at the 
break. Carefully remove the plastic hubs and all of the shims and washers as they must be re- 
in the exact order in which they were removed. You may notice that some washers 
are thicker than others. This is a normal condition done so the two plastic hubs are at the same 
height once installed. 

Turn the ADAT-XT over and de-solder the two wires connected to the solenoid. 
Remember which wire color is connected to which contact. Unfasten the three screws with a 
small Phillips head screwdriver and remove the solenoid. 

Upon installation of the new solenoid, re-solder the wires onto the contacts. Turn the 
ADAT-XT over and re-install all shims and washers. Use the reference plane gauge to verify 
that the height of the hubs are no more than 0.2 mm apart from each other as measured by the 
gauge. This can not be stressed enough. Uneven hubs can cause big problems with tension 
and alignment, so be warned!!! 

Once the solenoid is replaced and the hub re-installed, snap the plastic "c-clip" onto the 
hub, replace the tension band (supply hub) and belt (take up hub). Move the assembly by hand 
to ensure a smooth spinning action. 

LT ire_alignment_pr m heck ny _ time olenoid_ is replaced. 
Moreover rak libration self routine mu mpleted. 


5.1.10 Replacing The Various ADAT-XT PCBs 

Replacing the various ADAT-XT PCBs is accomplished by simply disconnecting any 
cables which mount to the PCB in question and then unscrewing the Phillips head screws 
which mount the PCB to the ADAT-XT chassis. Installation is essentially the reverse process. 
See Section 5.1.11 for details on replacing the Rotary Transformer Assembly. 

The list below indicates those tests which must be conducted in order to ensure the 
proper setup and operation of the newly installed PCB. These tests can be found in the QC 
Test Procedure, Appendix D. N hat the entire Test must be conducted for every ADAT- 
XT serviced. The list below only identifies those tests which must be repeated if problems were 
uncovered during the conduct of the original test. 


1. Main PCB - Self Tests, Error Rate Check, Track Skipping Test, Brake Cal, PG Delay. 

2. Tape ASIC - Self Tests, Error Rate Check, Track Skipping Test. 

3. AUSY ASIC - Self Tests, Audio Test. 

4. Headstack Assembly - Tape Path Alignment, Error Rate Check, PG Delay. 

5. ADA Module PCB - Audio Test. 

6. ELCO PCB - Audio Test. 

7. Power Supply - Power Supply Setup. 

Note: When a new pr or PCB is install he drum hours m reset (using the TEST EPROM 


indic h rrent number of hours on the heads. If the drum hours are not reset. some units will display " r 
when SET LOCATE and STOP are pr d simultaneously to reveal the drum on hours. Note that the software will 


not allow the unit to be put into ship ready mode (see Section 4.5.1) until all variables (drum hours, PG Delay etc.) 
are entered. 
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5.1.11 Replacing The Rotating H A mbl 


The heads, upper drum, Read Pre-1 PCB, rotary transformer, lower drum and drum 
motor PCB make up the rotating headstack. None of these parts are individually replaceable, 
with the exception of the drum motor PCB (see Section 5.1.11A) and rotor assembly. The 
service technician must exercise caution when removing or installing the rotating headstack. 
The heads and rotary drum surfaces can be damaged with minute misdirected forces. In most 
cases, it is difficult to observe the flaw in a damaged head even while under a powerful 
microscope's inspection. Damage of this type, while not easy to detect, will drastically upset the 
ADAT-XTs_ performance. Therefore, one must fully understand and respect these 
circumstances before attempting any deck service of this type. 

There are three cables which must be disconnected prior to removal of the headstack. 
First, remove the cable connected to the write PCB and move it out of the way. Next, remove 
the cable connected to J7 of the Main PCB. Note that this cable is permanently attached to the 
headstack and will be removed as part of the headstack assembly. Finally, turn the ADAT-XT 
over and remove the cable connected to the drum motor. 

The headstack is now ready for removal. Unfasten the three Phillips head screws which 
mount the headstack into the transport base. They are arranged in a triangular fashion, with 
one in front and one on either side of the headstack assembly. Remove the headstack carefully 
by lifting it straight up and then tilting it past the sheet metal stiffener. You may want to remove 
the stiffener first to reduce the possibility of scratching the headstack during the removal 
process. 

Upon installation, remember to angle the headstack past the stiffener in order to prevent 
scratching. Move the headstack along the transport base until it locks into its position. Verify 
that the linear head cable is not caught in the headstack base. Upon fastening the headstack, 
you will notice that one of the three screws is smaller in length than the others. This screw goes 
in the front of the headstack. Attempting to fasten a long screw in the front will interfere with the 
tape loading mechanism. Finally, re-connect the three connectors. 

A full tape path alignment must be performed for the new headstack installed. The loop 
test described in Appendix D must also be conducted. 


5.1.11A Replacing The Drum Motor 

On the underside of the ADAT-XT, as a part of the headstack assembly, is a drum motor 
PCB. This circuit board is located under a metal casing. By removing the metal casing, the 
drum motor PCB is accessible. 

To remove the drum motor PCB, first remove the cable connected to the PCB. Then, 
remove the two small Phillips head screws which fasten the metal housing to the lower drum. 
Once the housing is removed, unfasten the three small Phillips head screws and remove the 
PCB. 

Installation is the reverse process. The metal housing is magnetized and must be 
mounted so the magnetization is of the correct polarity. If the housing is not installed correctly, 
then the envelope displayed on the oscilloscope will contain a large spike at the transition 
between PG High and PG Low. This is because the read head in contact with the tape surface 
is 180 degrees out of phase. Achieving the correct polarity is done by lining up the small hole in 
the metal casing 180 degrees away from the small divot in the lower drum rotor. 

Finally, verify that the drum motor has been installed so that none of its housing is 
making physical contact with the lower drum. Twisting the drum motor PCB too far to the left or 
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right may ground its metal PCB backing to chassis (through the three screws) and cause 
increased crosstalk noise. Use an ohm meter between the ADAT-XT chassis and the drum 
motor ground (back of the motor) in order to verify that there is no short circuit. If a short exists, 
twist the drum motor until the short is no longer observed. Then, once the motor has been 
secured to the lower drum, check again for no short circuit. 


.1.11B Replacing The R Transf r Assembl 

The Rotary Transformer assembly consists of the Write Preamp PCB and the Rotary 
Transformer PCB. These two components are assembled at Alesis and can not be individually 
replaced. Whenever problems occur with "Punch-In" errors or excessive mechanical or 
electrical noise, this assembly should be replaced. 

To replace this assembly, it is necessary to first desolder the four wires which connect 
the write heads to the rotary transformer PCB. These wires are located adjacent to the Phillips 
head screws located on the Rotor. Simply de-solder these wires from the rotary transformer 
PCB and remove any excess solder. Next, unscrew the two Phillips head screws which mount 
the assembly to the upper drum. Once the screws are removed, the whole assembly can be 
lifted away from the upper drum. In some cases, the assembly must be lightly pried away from 
the upper drum with a flat head screwdriver. 

_ Replacement of this component is essentially the reverse process. Once the assembly 
is mounted on top of the upper drum in the correct orientation, line up the PCB screw holes 
and write head wires to the upper drum by rotating the whole assembly slightly (if necessary). 
Then screw the assembly to the upper drum with the two Phillips head screws and re-solder 
the wires to the rotary transformer PCB. 


If the rotary transformer assembly is replaced, perform a Tape Path Alignment and the 
rror Ra heck ri inA ndix D. 


5.1.12 Replacing The Thread Motor 

The thread motor assembly (see Figure 19) is mounted under the transport base. The 
assembly consists of a motor, a gear assembly, a belt and a "grooved" piece of sheet metal. 
The entire assembly should be replaced whenever the thread motor is defective. 

To remove the assembly, first remove the spring (from the top) which connects the 
"grooved" piece of sheet metal to the tension arm. Then, remove the two wires connected to 
the thread motor, paying attention to which wire connects to which pole on the motor. Finally, 
remove the two screws which fasten the assembly to the transport base. 

Upon replacement of the assembly, verify that the gear fits properly into place, be sure 
to connect the two wires to their respective poles on the thread motor and connect the spring 
onto the furthest groove to the left of the assembly (when viewed from the top). Tension will 
suffer if the spring is connected to any other groove on the assembly. 


5.1.13 Replacing The Capstan Motor 
The capstan motor (see Figure 19) uses a belt to drive the capstan shaft. This belt, 
located under the transport base, must be removed prior to the replacement of the capstan 
motor. 
The motor itself is fastened to the transport base with three screws. One of these screws 
also fastens a black cable tie. When the screws are removed, the cable tie can either be 
removed or left in place until the new capstan motor is installed. 
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The capstan motor has two wires connected to the top of the motor as well as two wires 
which connect to the capstan tach sensor. When removing these wires, attention should be 
paid to which wire connects to which pole of the motor. The tach sensor wires can be 
connected in any fashion, but for uniformity purposes between ADAT-XTs, these wires should 
be replaced in the same positions in which they were removed. After installation of the motor, 
re-fasten the black cable tie to the transport base, re-connect the wires to their respective 
poles, and re-install the belt to the capstan shaft. 


5.1.14 Replacing The Reel Motor 

The reel motor (see Figure 19) drives the supply and take up hubs for all transport 
functions. During Play, Record or Fast Fwd (while seeking time code), the take up reel is 
driven. Likewise, during Rewind or tape unloading the supply hub is driven. Whenever the 
motor is energized, a clutch is activated which moves the idler wheel into the appropriate 
position. All of the parts mentioned above are interlocked with the motor. Replacement of the 
Reel motor will first require removal of the transport from the unit, and possibly the removal of 
the front plate from the transport. 

When replacing the reel motor, the interlocking pieces mentioned above must be 
disconnected from the motor assembly. There are two screws which fasten the motor to the 
transport base and a spring which holds the idler wheel in place. All of these parts are located 
on the top side of the transport base, even though the motor is mounted below the base. 
Remove the spring first, then the two screws. The motor should be freed from the transport 
base at this time. 

Once the motor is free, you will notice it hanging under the transport. The wires which 
lead to the side panel PCB have been bundled together with other wires and wrapped with a 
cable tie. You will also notice that the reel motor wires themselves are very small in length. 
Extension wires have been spliced onto these wires to allow the connection of the motor to the 
side panel PCB. If you de-solder the wires at the splice point, it will be necessary to remove 
and add heat shrink to wire splices once the new motor Is installed. Otherwise, cut the cable tie 
and disconnect the wires at the side panel PCB. Note which wire connects to which point on 
the side panel PCB. 

Installation is the reverse process. Remember to re-attach the spring to the idler wheel 
and then move the idler wheel back and forth in order to verify a smooth movement. 


5.1.15 Replacing The Load Motor 

The load motor (see Figure 19) controls the operation of the carriage as it is lowered into 
the transport housing. It also controls the movement of the carriage upon ejection of a 
cassette. 

You will notice two screws in the front of the motor which fasten it to the transport 
housing. Remove these screws and pull the motor away from the shaft. You will notice that a 
small white piece connected to the motor's rotor stays with the motor assembly. This is a 
normal condition. Next, de-solder the motor's poles from the PCB attached to the motor. The 
motor should now be free for removal. 

Installation of this motor is the reverse process. Remember to make sure that the PCB is 
mounted onto the motor such that the connector is facing downward. 
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5.1.16 Replacing The Mode Switch 

The mode switch is a small, black, rectangular part located on the underside of the 
transport opposite the thread motor (See Figure 19). The switch contains a white plastic 
extender piece which is connected to a sheet metal lever. The action of the switch determines 
the current mode of the transport; either unwrapped (Mode 1), wrapped but not playing (Mode 
2) or wrapped in play mode (Mode 3). 

This switch is connected to four wires. When removing the switch, de-solder the wires 
from the switch (remembering which color wire is connected to which contact), and unscrew 
the switch from the transport. The screw is located on the top side of the transport, to the right 
of the tach wheel. You may need to engage the tape carriage into the transport in order to 
remove the screw. Upon removal of the screw, slide the white piece away from the sheet 
metal. 

When installing the new mode switch, it is important to orient the switch in the correct 
manner to alleviate future Soler with tape ea ay ppc Perform the Tension Arm 

and A dix D of 


n order to properly align ee. mode switch inside fhe fed Once the "nominal" position of 


the tension arm is set, simply screw down the mode switch into the transport base. It will also 
be necessary to recheck the pinch roller gap as outlined in Appendix D. 


5.1.17 Replacing The Tran Assembl 


The transport in the ADAT-XT is mounted to the chassis via four screws. For ADAT-XT 
techs, this represents a significant reduction in the time required to replace this assembly over 
the original ADAT. 

First, remove the four connectors from the transport. Two connect at the side panel 
PCB, another connects to the load motor and the fourth connects to the drum motor PCB. 
Next, remove the connectors from the Rotary Transformer Assembly, J9 of the Main PCB and 
the Linear Head. Cut the cable tie which fastens all cables to the transport sheet metal 
stiffener. Now the transport can be un-fastened from the ADAT-XT. There are four screws 
which fasten the transport to the ADAT-XT chassis. One screw is located at each corner of the 
transport base. Note that the screws at the front of the transport actually fasten to brackets 
which are assembled to the transport. Once these screws are removed, and all cables are 
disconnected, the transport can be lifted away from the chassis. 

Upon installation of the new transport, first mount the four screws to the chassis. Turn 
the ADAT-XT over and re-connect the drum motor and side panel PCB cables to the transport. 
Each connector is unique with the exception of the two connectors running to the side panel 
PCB. Although they are essentially the same connector in size, their orientation should provide 
a clue as to which cable mates with which connector. 

Turn the unit back over and connect the Linear Head and Rotary Transformer cables to 
the appropriate connector on the transport and then use a cable tie to strap all of the transport 
cables to the transport sheet metal stiffener. Finally, connect the Headstack cable to J7 of the 


Main PCB. The ADAT-XT is now ready for alignment and QC test. 
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- 5.1.18 Replacing the Control Track Adjustment Cam 

To replace the Control Track Adjustment Cam, simply remove the existing cam. If there 
is any three bond on the screw post to which this part mounts, it needs to be removed 
completely. Then, take the new Control Track Adjustment Cam and simply push it down onto 
the screw post. There are no threads on the inside of the cam so a screwing action is not 
required. Press the cam down with your thumb until it sits flush with the top of the screw post. 
Finally, verify that the tape does not brush across the top of the cam when the ADAT-XT 
threads tape across the headstack. 


5.2.0 Error Codes 
Table 8 is a list of all the error codes which are displayed on the ADAT-XT front panel. 
Along with the error code is an explanation of what the error means. This section also includes 
an explanation into the reasons for these errors during normal operation of the ADAT-XT as 
well as recommended solutions. 


5.2.1 Error Codes Defined into Defects and Solutions 
5.2.1A Error Code: "-du-" 


Besides getting this message because the unit was subjected to overly high humidity, 
connections leading to and from the dew sensor may be broken or partially separated. 
Therefore, check the J10 connector as well as the Lower drum cable and ensure that the 
ground is well connected to the transport. 


5.2.1B Error Code: "-FO-" 

This is not really an error code. Whenever a tape is loaded into the ADAT-XT, the tape 
ASIC will verify the existence of formatted information. If the tape is in the "LEAd" or "dAtA" 
sections, then performing a format extend will cause the ADAT-XT to rewind the tape to its 
beginning prior to formatting. During this time, the message "-FO-" will be displayed to indicate 
to the operator that the tape is being rewound to the start of the "LEAd" section. Note also that 
this new format will erase all recorded information previously stored on this tape. If format 
extend is required for a tape with pre-existing audio, then the tape should be fast forwarded 
past the point where the counter displays "00:00" 

When a format is executed by the BRC, all ADAT-XTs which are not format disabled will 
rewind tape to the beginning of the "LEAd" section prior to executing the format. This occurs 
only when the tape is in the "LEAd" or "dAtA" sections or when un-formatted tapes are installed 
in the ADAT-XT. 


.2.1C Error Code: "noFO" 

Obviously the tape must be verified to ensure that it is formatted at the place where this 
message occurs, if the tape is not at the beginning. Note that it is not necessary to format the 
entire tape in order to record onto it. If the unit is playing a known good formatted tape, then 
check for an envelope coming off of the READPRE1 (Pins 2 and 5 at J7 of the Main PCB). 
Verify that the linear track signal is present on T12 of the Main PCB. Also check linear head 
azimuth and optimize if necessary in accordance with Appendix E. This error can also be 
caused by a 'loss' or mis-seated linear head cable or a dirty linear head. 
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ERROR CODE EXPLANATION 

foe od Indicates that the environment is too humid (as detected by the Dew Sensor) for the ADAT-XT to 
Indicates that the ADAT-XT is rewinding the tape to its "LEAd" section in order to perform a complete 
format of the tape. 
Indicates that a tape is unformatted, or that linear head pulses weren't read. 
Indicates that the cassette's write protect tab has been removed. This message is only displayed 
when trying to record. 
When attempting to go into the "unthreaded" position, the ADAT-XT did not see the "Mode 1" switch (5 
second timeout). 


TABLE 8: ERROR CODE INFORMATION 
function properly. When this condition is displayed, tape will not be allowed to thread in the transport. 
FULL Indicates that the serial buffer is full 
When loading a cassette, the ADAT-XT did not see the "tape insert" switch (2 second timeout). When 
ejecting a cassette, The ADAT-XT did not see the "plate down" switch (2 second timeout). 


Error 2 When attempting to go into the "threaded, capstan disengaged" position, the ADAT-XT did not see the 
"Mode 2" switch. When coming from an unthreaded position (Mode 1), this is a 5 second timeout. 


When coming from a threaded, capstan engaged, position (Mode 3), this is a 2 second timeout. 


When attempting to go into the "threaded, capstan engaged" position, the ADAT-XT did not see the 
“Mode 2" or "Mode 3" switches (5 second timeout). 


Indicates that when the tape is threaded, no drum FG toggle was seen within 100 ms after the motor 
was energized (drum is not spinning). 


Indicates that during play or record, the PG period is not within its valid range (17-25 ms). The drum 
speed is too slow or too fast 


Indicates that the ADAT-XT could not perform the "Load Data From Tape" function as executed by the 


BRC (invalid data or checksum error). Each valid bit of data is represented as a 500s pattern (i.e. 0 = 
Errors 11-13 


->-_and 1=-___). If the data read remains high for more than 490 us, an error will occur 
Indicates that the ADAT-XT is detecting a bad write timing marker on the cassette when the unit is 
playing or recording (non-format mode). 30 consecutive write timing marker errors will cause this 
Crossfade Buffer Error. 
|___Error15 _| Crossfading state or channel error. 
End sensor error (at least 1 end sensor is bad). 


message to be displayed. 
Indicates that synchronization has been lost while recording. At this point, the tape will stop. 
“FAIL Ld" Only occurs in Brake Calibration self test. If the tape gets stuck in the transport, the message 
Ld" will be displayed. 
“FAIL rl" 


Indicates that the ADAT-XT has not seen any tach pulses from the take-up reel for 1 second while 
playing, recording, fast forwarding or rewinding. The tape will be stopped and disengaged from the 
transport at this time. 
Only occurs during Brake Calibration self test. If the message "FAIL rL" is displayed, the reel motor 
__| was unable to reach a high enough speed to calibrate the brakes accurately. 
“FAIL tbr" Only occurs during Brake Calibration self test. The message "FAIL tbr" will be displayed if there was 
“FAIL Sbr"' 
“FAIL io" 


“FAIL 


At least one track is in Record, although the ADAT-XT is not in Record Mode. 
an error in take up brake calibration. 

Only occurs during Brake Calibration self test. The message 
an error in supply brake calibration. 

Occurs only in the "SYnc" self test. The ADAT- 
Sync I/O self test. 


“FAIL dAt" The ADAT-XT VFD displays "FAIL dAt" whenever the unit fails its RAM self test. 
“FAIL PrG" The ADAT-XT VFD displays "FAIL PrG" whenever the unit fails its ROM self test. 


“FAIL Sbr" will be displayed if there was 


XT VFD displays "FAIL 10" whenever the unit fails its 
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5.2.1D Error Code: "FULL" 

This error occurs when a slave ADAT-XT is slow to sync to the master ADAT-XT. The 
serial buffer within the microcontroller has become full of data. This could be the result of unlike 
versions of software within each unit, or a problem with the AUSY ASIC on the Main PCB. 
Sometimes, this problems is related to the external sync cable itself. It is recommended that 
only shielded and grounded cables are used as external sync cables. Finally, this error may 
occur in slave ADAT-XTs which are playing damaged tapes. 


5.2.1E Error Code: "Error 0" 

This may be a problem with either the TAPE LOAD switch or the LOAD DONE switch, 
located on the left and right side of the transport, respectively (see Figure 20). Verify that these 
switch contacts are not bent. Additionally, and while no tape resides in the transport, verify that 
the contacts of the LOAD TAPE switch (outer left side of transport) are ‘closed’ and the 
contacts of the LOAD DONE switch (outer right side of transport) are ‘open’. Finally, check the 
J10 on the Main PCB for proper seating on the PCB and at the transport. 


52 ir Er - "Error 1" Th h "Error 3" 

These error codes usually relate to mode switch settings. Verify that the cassette is 
seated correctly. Ensure that the capstan/pinch roller gap is set correctly and the capstan is 
spinning when in Play mode. 

Carefully examine all mechanical parts for possible tape inhibiting signs. These include 
the tension arm, (make sure it is not sticking or moving slowly while the tape is playing), P2 & 
P3 mounting assemblies (brackets that slide through the base of the transport)., etc. 

Verify that the thread motor belt on the bottom side of the transport is installed correctly. 
Also, verify that the thread motor has not been damaged by performing the check detailed in 
Appendix D. 

Inspect all cables to ensure that they are seated correctly. Also inspect crimped cable 
ends closely, ensuring that contact is being maintained. 

There are three screws that attach the headstack assembly to the transport; two in the 
rear and one in the front. The one in the front is shorter than the other two. If these are inserted 
incorrectly during a headstack replacement, thus a long one being in the front position, the 
threading mechanism (arms) will be blocked, disallowing the tape from wrapping completely 
around the drum. In this case, you may see ER2 or ER3 in the display of the ADAT-XT. 

Finally, check or replace the mode switch as described in Section 5.1.16. Many times, 
this switch may not be in its "nominal" position or the switch is not functioning correctly. When 
the switch is not functioning correctly, it can not properly determine to which mode the transport 
is currently set. This is interpreted by the microcontroller as an error condition and behaves 
accordingly. 


5.2.1G Error Code: "Error 4" 

This error code is displayed whenever the ADAT-XT does not see any FG pulses 
emanating from the lower drum when the transport is in Mode 2 or Mode 3. This usually 
happens whenever the drum motor does not spin the headstack. Therefore, first check the 
cable connections from the drum motor connector to the Main PCB connector J10. Also check 
to make sure that the headstack rotation is not being inhibited by some foreign substance or a 
transport part which is out of position. This can be accomplished by spinning the headstack 
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with your finger and checking for proper rotation. If none of the above solutions resolve the 
problem, try replacing the drum motor cable itself. If the cable is replaced and the drum still 
does not spin, then replace the drum motor in accordance with Section 5.1.11A of this service 
manual. 


5.2.1H Error Code: "Error 5" 

Check for anything that may be creating extra resistance in the tape path. For example, 
something touching the drum, the capstan/pinch roller gap being too tight, high tape tension, a 
defective capstan motor, belt or flywheel, something underneath the transport, a defective 
impedance roller, or P2, P3 problems. Verify that P2, P3 and the impedance roller spin freely 
when there is no tape in the transport. Make sure J10 is connected properly at the Main PCB. 

This error may also be caused by a weak drum motor. To check this, connect your 
scope to PG Delay which is found on TP16. Now, with a tape inserted and the drum spinning, 
slightly touch the Rotary transformer PCB (the round PCB above the drum) to create a slight 
resistance to the drum speed and then let it go. When you let it go, does PG Delay recover 
quickly (2-3 seconds average) and not act sluggish? If it seems to act sluggish, then try 
replacing the drum motor. Refer to Section 5.1.11A for details on replacing the drum motor. 

Finally, the SERVO ASIC on the Main PCB may be faulty. Replace this part if all of the 
above solutions do not yield a positive result. 


5.2.11 Error Code: "Error 6" 

This message appears on the ADAT-XT front panel display when a Load Data From 
Tape Function executed by the BRC is not completed properly by the ADAT-XT. Here the 
problem either exists with the tape or the BRC itself. Verify that there is no visible tape damage 
in the "dAtA" section of the tape. If the tape looks OK, perform an initialization of the ADAT-XT 
(see Section 4.6.0) and try to load data from the BRC again. Finally, check the sync cable 
interface between the ADAT-XT and the BRC. Verify that the cable is seated correctly at both 
ends and is plugged into the correct back panel connector on the ADAT-XT. If none of these 
solutions resolves the problem, look to the BRC for a potential problem. 


5.2.1J Error Code: "Error 7" 

lf this error is seen, it may indicate that the heads are in need of a cleaning. Refer to 
Section 4.2.0 for details on properly cleaning the heads. However, if this does not resolve the 
problem, these other solutions may be implemented. 

First, check to see if there is a signal at T2 on the Main PCB. If there is a signal and the 
ADAT-XT still displays "Er 7", then it may be a VCO or TAPE ASIC problem. If there is no 
signal at T2, yet there is signal present at J7 of the Main PCB, then examine the Read Pre-2 
circuit. 

If the unit reads existing material okay, but after formatting you encounter "Er 7", then 
check the write PCB for signal while the ADAT-XT is in Record mode. If no signal is present, 
check for signal at the TAPE ASIC (write data + and - , or pins 59 and 60). If signal does not 
make it to the write PCB, then the rotor itself may be faulty. 


5.2.1K Error Code: "Error 8" | 
This error normally occurs when the tape reaches the end while formatting or recording 
as the unit obviously cannot read timing data from the leader. This error also occurs anytime 
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the unit loses sync. The first thing to check is obvious, the sync cable. If you have already 
swapped it, make sure that the pins are okay and that it is connected firmly. 

To resolve this problem, start with the tape itself. If it has a crinkle in it, and thus some or 
all of the data cannot be read properly at this point, sync will be lost. Do the obvious: try 
another tape. At this point you can also swap the sync PCB and associated cable in order to 
find out if the problem lies there. 

Another reason for the occurrence of this error may be that the linear head cannot read 
properly (dirty or mis aligned), or that the cable that connects it to the Main PCB may be bad or 
partially disconnected at one or both ends. If the drum speed is slower than it should be (you'll 
probably also get ER5), ER8 may be present. If this is the case, check J10 first to see if it is mis- 
connected at one end, or faulty. 


2.1L Error "Error 9" 

This error usually indicates a problem with either the capstan motor, the reel motor or 
hall sensor. Run the "CAPStn" self test as described in Section 4.5.0. Press PLAY once the 
transport has been engaged. First verify that the capstan is spinning. If the capstan is not 
spinning, the capstan motor may be intermittently failing. If this is the case, replace the capstan 
motor. If the capstan motor is functioning properly, then verify that the reel motor turns the idler 
wheel which drives the supply and take up hubs. If it is not spinning, replace the motor in 
accordance with Section 5.1.11A. If the motor is spinning, verify that a tach pulse is being sent 
to the Processor PCB (look for pulses at pin 27 of J10 on the Main PCB). Also, verify that J10 
is seated correctly in the Main PCB. Verify that no slippage is occurring on the idler wheel as it 
tries to move the take up reel in Play mode. 


5.2.1M Error Code "Error 10" 


This error code was used during software development and should not occur in the field. 


9.2.1N Error Code "Error 14" 


This error probably indicates a problem in the TAPE ASIC or its associated RAM. 
Reinitializing the machine should normally restore functionality to the unit. 


9:42:41 rror Code "Error 15" 

This error probably indicates a problem in the TAPE ASIC or its associated RAM. It may 
also indicate a problem with the ADA PCB or cable from the ADA PCB to the main PCB. 
Reinitializing the machine should normally restore functionality to the unit. 


5.2.1P Error Code "Error 17" 


This error indicates that one of the end of tape sensors has failed and needs to be 
replaced (see Section 3.7.9 for more information regarding the end sensors). 


ADAT XT Service Manual V1.01 79 09/18/96 


5.3.0 Troubleshooting Guide 
Table 9 is a troubleshooting guide to assist in the solving of various problems which may 


occur within the ADAT-XT. This table has been compiled from information gathered at Alesis 
over the life of the ADAT-XT. If you find a solution to a problem which is not listed in this guide, 
please feel free to report your findings to the Alesis Customer Service Manager. 


TABLE 9: TROUBLESHOOTING PROBLEMS AND SOLUTIONS 


PROBLEM RECOMMENDED SOLUTION 


ABORT MESSAGE DISPLAYED WHEN LOADING OR | 1. Data Not on Tape. Try another tape with known 
SAVING DATA TO TAPE (With BRC) data. 

2. Faulty ADC for Channel 4 

3. Faulty DAC for Channel 4 

4. Faulty ADA PCB 
1. Dirty Heads. Clean 'em good 
2. If indicator is on but no errors seen on scope, check 
the following: 

— Faulty Tape ASIC 

— Verify that Drum Motor is not shorted to Lower Drum 
casing 
1. Faulty AUSY ASIC 
. Faulty Tape ASIC 
. Faulty ADC or DAC 

. Short on ADA PCB. 
Short on Main PCB 

. Short on Power Supply 
. Dirty Heads 
. Faulty Tape Format. Try with a known good tape 
. Faulty Linear Head 

. Unit is out of Alignment 

Faulty Servo ASIC 
. Faulty Tape ASIC 
. Faulty AUSY ASIC 
. See "Supply Brake" or "Take Up Brake" 
. Verify that Brake circuit is functioning properly 

. Verify that wiring from Transport side PCB to brake 
solenoids is correct 


ADVANCED INFORMATION INDICATOR ON VFD 
DISPLAY 


AUDIBLE "POP" IS HEARD DURING PUNCH IN OR 
OUT 


BLINKING PLAY BUTTON 


BRAKES COME ON WHEN TAPE IS ENGAGED 


WON AIO MNADAN AINORwWN 


CAPSTAN WILL NOT SPIN 1. Short on cable connected to J10 of Main PCB 
2. Short in associated connector for J10 cable © 
DRUM SPINS UPON POWER UP 1. Short on cable or connector to J10 of Main PCB 


DRUM WILL NOT SPIN WHEN TAPE IS ENGAGED 1. Short on cable connected to J10 of Main PCB 
2. Short on J10 header on Main PCB 

3. Faulty Drum Motor 
4. Faulty Power Supply 
5. Faulty Thread Motor 
6. Faulty Mode switch 
1. Faulty connection or short on cables connecting to 
J10 of Main PCB. 

2. Faulty connection to Dew Sensor. 

3. Short on Read Pre-1 cable From Lower Drum to 
Main PCB 

4. Install "star" washer on ground screw of the 
Transport Side Panel PCB 


"DU" DISPLAYED ON VFD 
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PROBLEM RECOMMENDED SOLUTION 


EATING TAPES (And other ADAT-XT eating disorders) | 1. Dirty Heads. Clean ‘em good 

2. Worn Idler Wheel 

3. Noisy Mode Switch (Electrical Noise) 

4. Faulty Mode Switch 

5. Striper base sticking when reel motor is engaging 
forward or reverse. 

6. Faulty Reel Motor, or intermittent motor operation 
caused by the following: 

— Shorting of the internal reel motor PCB 

— Reel motor bearing noise 

— Loose reel motor pulley 

7. Faulty Brake circuit or brake solenoid or intermittent 
operation of brake solenoid. 

8. Intermittent open or short on cable connected 
between J10 of Main PCB and transport PCB 
connector. 

9. Bent Record Protect switch prevents cassette from 
seating properly in the transport. 


ELCO CONNECTOR OUTPUT CHANNEL GAIN IS 1. Faulty ELCO PCB 
HIGH 2. Short on ELCO Connector 
ELCO CONNECTOR INPUT CHANNEL GAIN IS HIGH | 1. Faulty ELCO PCB 

2. Short on ELCO Connector 


"ERROR O" APPEARS ON ADAT-XT VFD DISPLAY 1. Load switch not set properly 

2. Check Power Supply Diodes for current upgrades 

3. Check Power Supply Voltages 

4. Check cable or connectors to J10 of the Main PCB 
for opens or shorts 
1. Check Thread Motor Belt 
2. Bad Thread Motor Gears 
3. Bent Gear Pivot Arm assembly and Mode switch arm 
assembly 

4. Check cable or connectors to J10 of the Main PCB 
for opens or shorts 

5. Verify proper positioning of Mode Switch 

6. Faulty Mode Switch 
7. Faulty Thread Motor 
1. Check cable connecting to J10 of Main PCB for 
opens or shorts 

2. Thread Motor belt is loose 

3. Capstan/Pinch Roller gap not set correctly 

. Bent Record Protect switch 

. Begin or End sensor circuit not functioning properly 

. Verify proper positioning of Mode Switch 

. Faulty Thread Motor assembly. Check for shaft play 

. Faulty Mode Switch 
. Check cable connecting to J10 of Main PCB for 
opens or shorts 

2. Shorted Cap Mod 

3. Check Pinch Roller for wear and tear 

4. Check Thread Motor belt and Thread Motor pulley 
shaft 

5. Faulty Drum Motor 


"ERROR 1" APPEARS ON ADAT-XT VFD DISPLAY 


“ERROR 2" APPEARS ON ADAT-XT VFD DISPLAY 


A1ON OO 


"ERROR 3" APPEARS ON ADAT-XT VFD DISPLAY 
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PROBLEM 


(Before Recording) 


(After Recording) 
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"ERROR 4" APPEARS ON ADAT-XT VFD DISPLAY 


"ERROR 5" APPEARS ON ADAT-XT VFD DISPLAY 


"ERROR 6" APPEARS ON ADAT-XT VFD DISPLAY 


"ERROR 7" APPEARS ON ADAT-XT VFD DISPLAY 


"ERROR 7" ON ADAT-XT VFD DISPLAY 


"ERROR 8" APPEARS ON ADAT-XT VFD DISPLAY 


82 


RECOMMENDED SOLUTION 


1. Check cables connecting to J10 of Main PCB for 
opens or shorts 

2. Faulty Drum Motor 

1. Faulty Drum Motor cable. 
2. Check cable connecting to J10 of Main PCB for 
opens or shorts 

4. Excessive Tape Tension. Check entire tape path 
6. Faulty Drum Motor PCB 

7. Faulty Power Supply 

9. Bent Brake Solenoid 
1. Verify connection of sync cable from ADAT-XT to 
BRC 
2. Tape Damage in Data Section 
3. Try Newly Formatted Tape 

4. Perform Hard Reset 
1. Dirty Heads. Clean 'em good 
2. P2 edge alignment out of adjustment 

3. Check cables connecting to J7 and J10 of Main PCB 
for opens or shorts 
4. Verify that Drum Motor is not shorted to Lower Drum 
casing 
5. Faulty Capstan Motor 

6. Faulty Tape ASIC 

7. Faulty Main PCB 

8. Faulty Upper Drum. Replace Headstack 
1. Dirty Heads. Clean 'em good 

2. Faulty Rotor 

3. Dirty Linear Head 

1. Faulty Drum Motor.cable 
2. Verify that Drum Motor is not shorted to Lower Drum 
casing 
3. Dirty Linear Head 

4. Check Linear Head cable for opens or shorts . 
5. Check Linear Head Alignment 

6. Maximize Linear Head amplitude 

7. Worn Capstan Motor Belt 

8. Check Sync cable (DB9) connections if working in a 
system 

9. Faulty Tape ASIC 

10. Faulty Linear Head 

11. Faulty AUSY ASIC 

12. Faulty EMI Power Supply Filter 

13. Faulty Headstack 
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PROBLEM RECOMMENDED SOLUTION 


"ERROR 9" APPEARS ON ADAT-XT VFD DISPLAY 1. Verify reel motor spins properly 
2. Loose ree! motor pulley 

3. Worn Idler Whee! 

4. Check Tach Wheel and Hall sensor 

5. Check Tach Wheel Belt 

6. Debris on Take Up Hub 

7. Verify that the cable connected to J10 of Main PCB 
is seated properly 

8. Faulty Capstan Motor 

9. Faulty Reel Motor 
10. Faulty Main PCB 
1. See "Advanced Information Indicator" 
2. Dirty Heads. Clean 'em good 

3. Intermittent Brake Solenoid, Tape Spools when 
Shuttling 
1. Faulty Thread motor 
2. Faulty Mode Switch 
4. Bent Record Protect Switch 

5. Faulty Power Supply 

6. Verify Tape Load and Load Done Switches are 
properly set 
1. Worn Idler wheel 
2. Faulty Reel Motor 

3. Loose Reel Motor pulley 

4. Take up or supply hub locking up against C-clip 

5. Tape creasing. Worn P3 roller or bent tape path 
plane 

6. Bent supply or take up Brake solenoid shaft causing 
drag on hubs . 

7. If Tape Creasing occurs, Replace P2, P3 V Blocks, 
P2, P3 assemblies, and P2, P3 Slider Arms 

8. See Also Slow To Rewind 

9. See Also Eating Tape 
1. Verify that Drum Motor is not shorted to Lower Drum 
casing 

2. Faulty Upper Drum. Replace Headstack 

3. For noise in Playback Xtalk envelope, Faulty DAC 
affecting channels with noise 


"LEAD" DISPLAYED DURING THREADED REWIND 1. Faulty begin sensor, oversensitive 
2. Excessive Tape Flutter causing end sensor to 
activate 


LRC TEST FAILURE 1. Check resistor ladder in LRC 
2. Faulty LRC 

3. Faulty Main PCB 

1. Check Brake Circuit 
2. Verify that no opens or shorts exist on wires from 
Transport side panel PCB to brake circuit 

3. Short or open on connector J10 of Main PCB 

4. Bent Brake Solenoid shaft 

5. Faulty Brake Solenoid 


ERRORS IN GENERAL (ERROR X) 


FAULTY LOAD FUNCTION 


"FULL" MESSAGE APPEARS ON VFD DISPLAY 


HIGH CROSSTALK (XTALK) 


LOW BRAKE TORQUE 
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PROBLEM 
LOW ENVELOPE AMPLITUDE ON SCOPE 


RECOMMENDED SOLUTION 


1. Verify that Linear Head Amplitude has been 
maximized 

2. Verify that "mini" envelope is present on pins 2 and 5 
of J7 on the Main PCB 

3. Worn Headstack 
(TAPE | 1. Noisy Cassette shell. Try another tape 
2. Noisy Magnetic Tach wheel shaft needs lubrication 
3. Worn Idler wheel 

4. Debris on Idler wheel 

5. Noisy Clutch spring on Idler Wheel pivot shaft 

6. Noisy Reel Motor 

7. Noisy Supply or take up reel brake solenoid. 

8. Brake Solenoid shafts in need of lubrication. 

9. Bent Brake Solenoid 

MECHANICAL NOISE IN FF OR REWIND (TAPE | 1. Noisy Cassette shell. Try another tape 
ENGAGED) 2. Noisy Magnetic Tach wheel shaft needs lubrication 
3. Worn Idler wheel 

4. Noisy Rotor 

5. Noisy P2 or P3 roller 

6. Noisy Reel Motor 

7. Noisy Supply or take up reel brake solenoid. 

8. Brake Solenoid shafts in need of lubrication. 
MECHANICAL TRANSPORT NOISE DURING] 1. Worn Idler Wheel or Stripper Base 
PLAYBACK 2. Noisy Rotor 

3. Noisy Lower Drum 

1. Verify that the ribbon cable from the Main PCB to the 
ADA PCB are properly installed 

2. Verify that the ribbon cables from the ADA PCB to 
the ELCO PCB is properly installed 

3. Verify that power is being supplied to the ADA PCB 
4. Faulty DAC for the affected channel 

5. Faulty ADC for the affected channel 

6. Faulty AUSY ASIC 

7. Faulty Tape ASIC 

8. Faulty ELCO PCB 

9. Faulty ADA PCB 

10. See Also No Channel Output 
1. Verify that the ribbon cable from the Main PCB to the 
ADA PCB are properly installed 

2. Verify that the ribbon cables from the ADA PCB to 
the ELCO PCB is properly installed 

3. Verify that power is being supplied to the ADA PCB 
4. Faulty DAC for the affected channel 

5. Faulty ADC for the affected channel 

6. Faulty AUSY ASIC 

7. Faulty Tape ASIC 

8. Faulty ELCO PCB 

9. Faulty ADA PCB 

10. See Also No Channel Input 
1. Faulty Fiber Optic cable 
2. Faulty Digital Transceiver (F/O Converter on Main 
PCB) 

3. Faulty AUSY ASIC 


MECHANICAL NOISE IN FF OR REWIND 
DISENGAGED) 


NO CHANNEL INPUT INTO ADAT-XT 


NO CHANNEL OUTPUT FROM ADAT-XT 


NO DIGITAL OUTPUT IS PRESENT 
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PROBLEM 
NO VFD DISPLAY IS PRESENT UPON POWER UP 


RECOMMENDED SOLUTION 


1. Faulty EPROM 
2. Perform Hard Reset 

3. Drum heater wires are shorted on Transport side 
panel PCB 
4. Faulty Micro Controller 

5. Faulty Power Supply 

1. Dirty Heads. Clean 'em good 

2. Worn out or Faulty Headstack 

1. Dirty Heads. Clean 'em good 

2. Dirty Linear Head 

3. Linear head cable open or shorted 
4. Worn Idler Wheel 

5. Maximize Linear Head amplitude 

6. Faulty EPROM. Nofo when formatted tape first 
threads 

7. Take up hub or Supply hub C-clip inducing drag 
during location 

8. Faulty Servo ASIC 

9. Faulty capstan motor 

10. Faulty Linear Head 

11. Worn Thread motor gear and transport cam gear 
"NOFO" APPEARS ON VFD DISPLAY (at Locate] 1. Worn Idler wheel 
Point) 2. Worn Stripper base 

3. Intermittent Reel Motor 
4. Loose Reel Motor pulley 

5. Bent Brake solenoid shaft causing slow engaged 
shuttling speeds and Error 5 displayed 
1. Verify that Drum Motor is not shorted to Lower Drum 
casing 
2. Faulty DAC 

3. Faulty AUSY ASIC 
4. Faulty ADA PCB 
1. Faulty Write cable 
2. Faulty Lower Drum cable 

3. Verify that Drum Motor is not shorted to Lower Drum 
casing 
4. Faulty Thread Motor 
5. Faulty Upper Drum. Replace Headstack 
1. Faulty Rotor 
2. Faulty Tape ASIC 
3. Faulty Upper Drum 
1. Dirty Heads. Clean 'em good 
2. Verify that Drum Motor is not shorted to Lower Drum 
casing 
. Faulty Tape ASIC 
. Faulty Upper Drum. Replace Headstack 
. Worn Idler Wheel 
. High Tape Tension 

. Verify Proper Power Supply output voltages 

. P2 or P3 roller locking up 

. Loose Reel Motor Pulley 

. Faulty Reel Motor 

. Bent Supply or Take up Brake solenoid shaft. 


NO READ SIGNAL PRESENT ON SCOPE 


"NOFO" APPEARS ON VFD DISPLAY 


NOISE PRESENT DURING AUDIO PLAYBACK 


NOISE PRESENT ON READ ENVELOPE 


PUNCH IN ERRORS OBSERVED ON SCOPE 


READ ERRORS OBSERVED ON SCOPE 


SLOW REWIND FUNCTION 


NOOR WN | W 
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PROBLEM 
SUPPLY REEL SPINS UPON POWER UP 


RECOMMENDED SOLUTION 


1. Check Brake resistor for proper installation 

2. Faulty Brake circuit on Main PCB 

3. Faulty Brake solenoid 

4. Verify that no opens or shorts exist on wires from 
Transport side panel PCB to brake circuit 


SUPPLY REEL BRAKE ACTIVE UPON POWER UP 1. Faulty Brake circuit on Main PCB 
2. Verify that no opens or shorts exist on wires from 
Transport side panel PCB to brake circuit 

TAKE UP REEL BRAKE ACTIVE UPON POWER UP | 1. Faulty Brake circuit on Main PCB 
2. Verify that no opens or shorts exist on wires from 
Transport side panel PCB to brake circuit 

TAKE UP REEL SPINS UPON POWER UP 1. Faulty Brake circuit on Main PCB 
2. Verify that no opens or shorts exist on wires from 
Transport side panel PCB to brake circuit 


TAPE DOES NOT EJECT CORRECTLY 1. Warped cassette door 
2. Short or open on connector J10 of Main PCB 

3. Short or open on cable connecting to J10 of Main 
PCB 

4. Faulty Load Motor 

5. Faulty Thread Motor 

6. Faulty Mode Switch 

7. Verify +20 Volts is supplied to load motor 
1. Load switch or load done switch improperly adjusted 
2. Verify that +20V is being supplied to Load Motor 

3. Faulty Tape Load or Load Done switch on transport 
4. Faulty Load Motor 

5. Faulty Thread Motor 

6. Faulty Mode Switch 
1. Verify that "Digital In" mode is not active 
2. Check Power supply output 

3. Faulty Reel Motor 

4. Faulty Micro Controller 

5. Faulty Tape ASIC 

6. Faulty Reel Motor 
1 
2 
1 
p 
2 
q 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 


TAPE DOES NOT LOAD PROPERLY IN TRANSPORT 


TAPE PLAYS TOO FAST 


. Brake Torque is too low 

. Brake solenoid not operating prope: y 

. Tension Arm base bent forcing tane to ride low on 
1 post bottom edge 

. Brake solenoid not operating prope ‘y 
. Channel DAC IC Faulty 

. Channel ADC IC Faulty 

. Faulty AUSY ASIC 

. Faulty ADA PCB 

. Faulty ELCO PCB 

. Low Power Supply Voltage 
. Faulty AUSY ASIC 

. Faulty EPROM 

. Metal shavings are shorting out Tac 1 Wheel 
. Check Reset Circuit 
. Faulty Power Supply 


TAPE IS PULLED OUT OF SHELL WHEN EJECTED 
TAPE RIDING LOW ON P1 POST 


THD IS HIGH 


UNIT DOES NOT POWER UP 
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PROBLEM 
UNIT FAILS SYNC I/O SELF TEST 


RECOMMENDED SOLUTION 


1. Connect Sync cable between "Sync In" and "Sync 
Out" ports 

2. Perform Power On Reset 

3. Faulty Sync cable 

4. Faulty AUSY ASIC 

5. Faulty U29 SRAM on the Main PCB 

6. Faulty Micro Controller 

7. Faulty Main PCB 
1. Check for "ER 5" Failure 
2. Faulty Drum Motor cable 
3. Faulty Capstan Motor 

4. Faulty Main PCB 
1. Verify proper positioning of Mode Switch 
2. Thread Motor Worm Gear Worn 

3. Thread Motor Cam Gear Worn 

4. Check Transport Gear Alignments 

5. Perform Hard Reset 

6. Faulty Thread Motor 

7. Faulty Mode Switch 

8. Faulty Drum Motor 

9. Replace Micro Controller 


UNIT LOCKS UP DURING TAPE FORMAT 1. Short or Open on Write cable from Main PCB to 
Rotor 
UNIT WILL NOT EJECT TAPE WHEN DIGITAL IN IS| 1. Reset Static Ram IC U29 on Main PCB. 


UNIT WILL NOT GO INTO "RECORD" MODE 1. Record Tab on tape has been removed 
2. Perform Power On Reset 

3. Verify proper functionality of "Record" Button (Run 
"Butn" Self Test) 

. Bad Write cable 

. Faulty Tape ASIC 

. Faulty Micro Controller on Main PCB 

. Faulty Main PCB 
. Worn Idler whee! 
. Debris on Take Up Hub 

. Faulty Sync cable 

. Faulty AUSY ASIC 

. Faulty 8031 Micro Controller 

. Faulty SRAM U29 

. Dead Battery 

. Bent Brake Solenoid 

. Faulty Main PCB 

10. See Also Eating Tape 

11. See Also "Full" Message Displayed 


UNIT FAILS TRC SELF TEST 


UNIT LOCKS UP DURING PLAY 


UNIT WILL NOT SYNC AS MASTER OR SLAVE: 


OMANONAKR WN =10 OAD 
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PROBLEM 
VARYING TAPE TENSION (OUT OF SPEC) 


RECOMMENDED SOLUTION 


1. Capstan/Pinch Roller gap is too wide 
2. Tension Arm not properly adjusted 
3. Verify that P1, P2, P3 and P4 are properly set 

4. P2 or P3 roller locking up 

5. Warped Supply Hub or Take Up Hub 

6. Supply Hub Top assembly loose causing friction on 
lock washer 

7. Warped Reel Motor pulley 

8. Faulty Tension band 

9. Verify that spring from Tension Arm to Thread motor 
is set to leftmost position on the Thread Motor 

10. Bent Supply Reel Brake Solenoid shaft 
11. Bent Take Up Reel Brake Solenoid shaft 
1. Check Write cable from Main PCB to Rotor for opens 
or shorts 

2. Verify that Drum Motor is not shorted to Lower Drum 
casing 

3. Faulty Tape ASIC 

4. Faulty Rotor Assembly 

5. Faulty Upper Drum. Replace Headstack 


WRITE ERRORS SEEN ON SCOPE 
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5.4.0 ADAT-XT MAIN BOARD SIGNAL PATH FLOW CHART 


The following signal path figures are presented as a further aid to troubleshooting. They 

—, indicate not only the signal path during specific operations, but also what I.C.s might affect the 

signal paths to cause a failure of the specified circuitry. As with the normal troubleshooting 
guide, do not expect this to show every possibility, but use it as a guideline. 


TAPE TO AUDIO OUTPUT 
FROM HEADSTACK 
NZ 
READ CONNECTOR(J7) 
RDDATA1+/-,RDDATA0+/-,J7.2,3,5,4 


LL IN1+/-,INO+/-,U9.19,20,2,1 
READPRE2 ASIC(U9) 
OUT3,U9.11 


IN+,U14.3 


NZ 


RD/WR VCO(U14) 


DATA,U14.8 
= (RDDATAIN) 
READIN,U22.36 


AZ 


TAPES ASIC(U22) 


U22.55 
(TAPETOAUSY) 
L 13.74 


AUSY1 ASIC(U13) 


U13.52,55,56,57 
(DAC_1/2,3/4,5/6,7/8) 
J6.4,7,10,12 


\Z 
AUDIO CONNECTOR(J6) 


TO ADA BOARD 
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DIO TO TAPE INPUT 
FROM ADA BOARD 


AUDIO CONNECTOR(J6) 
J6.5,6,9,11 
(ADC_1/2,3/4,5/6,7/8) 
U13.49,48,47 46 


NZ 


AUSY1 ASIC(U13) 


U13.73 
(AUSYTOTAPE) 
U22.56 


AZ 


TAPES ASIC(U22) 
WRDATA2,1,U22.59,60 


WRDATA+,-,J9.4,5 


\Z 


WRITE CONNECTOR(J9) 


4 
TO WRITE BOARD 
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HEADSTACK DRUM CONTROL(HEAD SPEED) CIRCUITRY 


SERVO ASIC(U24) 


U24.37 
(DRUMOUT) 
U28.2 


\Z 


74HCO0(U28) 


U28.6 
(DRUMCV) 
J10.7 


\Z 


DECK CONNECTOR(J10) 


TO DECK HEADSTACK DRUM 


FROM DECK HEADSTACK DRUM 


AZ 


DECK CONNECTOR(J10) 


J10.4 
(DRUMFGRAW) 
U20.6 


NZ 


LM339(U20) 


AZ 


74HC04(U23) 


U23.10 
(DRUMFG) 
L 24,30 


SERVO ASIC(U24) 
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HREAD MOTOR CONTROL CIRCUITRY 


74HC273(U35) 


U35.6,12,15 
EN1,IN1,IN2,U32.1,2,7 


NZ 


LM18293(U32) 


U32.3,6 
‘i ee or) ER OR) 
J10.8, 


YZ 


DECK CONNECTOR(J10) 


Fi 


TO THREAD MOTOR 


LOAD (TAPE) MOTOR CONTROL CIRCUITRY 


74HC273(U35) 


U35.9,15,12 
EN2,IN3,IN4,U32.9,10,15 


AZ 


LM18293(U32) 


U32.14,11 
(LOADMOTOR+,LOADMOTOR-) 
J10.26,22 


NZ 
DECK CONNECTOR(J10) 
VY 


TO LOAD MOTOR 
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SERVO ASIC(U24) 


PWM2,U24.25 PWM1,U24,24 
Q9.1 Q10.1 


\Z \Z 
PZT2222A(Q9) PZT2222A(Q10) 


Q9.2,4 Q10.2,4 


t, TAKUPBRK.J10.13 SUPPLYBRK,J10.14 


DECK CONNECTOR(J10) 


TO DECK 


VED FILAMENT CIRCUITRY 


AUSY1 ASIC(U13) 


AUDIO48K,U 13.70 
IN3,IN4,U38.10,12 


NZ 
L298N(U38) 


OUT3,OUT4,U38. 13,14 


L XFMRI.1. 
XFMR CENTER TAP(XFMR1) 
FIL_A.FIL_B.XFMRI1.3,5 


J12.4,] 


FRONT PANEL CONNECTOR(J12) 


TO FRONT PANEL 
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REEL MOTOR CIRCUITRY 


74HC273(U35) SERVO ASIC(U24) 


Q6,U35.16 | DIR PWM3,U24.26 
IN2,U38.7 IN1,U38.5 


oY Ae 
L298N(U38) 


DIODE 
BRIDGE 


(U36) L3.C83 


REELMOTOR-J10.31 REELMOTOR+,J10.30 


\Z 
DECK CONNECTOR(J10) 


TO DECK 


OUT1,U38.2 


u 
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LINEAR TRACK CIRCUITRY 
WLIN,WLEN,U24,41,42 
LINHEAD+(J9.2 FOR REV.C,J9.1 FOR ALL OTHER REV.S) 


NZ 


LINEAR TRACK CONNECTOR(J9) 


TO DECK LINEAR HEAD 
FROM DECK LINEAR HEAD 


NZ 


LINEAR TRACK CONNECTOR(J9) 


LINHEAD+ LINHEAD- 

(J9.2 FOR REV.C, (J9.1 FOR REV.C, 
J9.1 FOR ALL J9.2 FOR ALL OTHER 
OTHER REV.S) REV.S) 


U18.5 oa U18.6 
U18.7 
U20.10,11 


LM339(U20) 


AZ 


74HCO4(U23) 
U23.6 
(LINTRK) 
1 U24.39 
SERVO ASIC(U24) 


2 


ADAT XT Service Manual V1 01 . 95 09/18/96 


5.5.0 ADAT-XT Maintenance Chart ; 

Every machine benefits from maintenance from time to time, just as your car needs regular oil 
changes every 3,000 miles to perform at it's best. Regular preventative maintenance will keep your 
ADAT-XT operating at its highest efficiency and reliability. This schedule lists items that should be 
cleaned, inspected and/or replaced, at intervals of 250 "Drum On" hours. The "Drum On" counter is the 
ADAT-XT's "odometer", displaying how much time the head drum has been in contact with the tape. To 
see how many "Drum On" hours have elapsed on your unit, simply press and hold the SET LOCATE 
button while pushing the STOP button. 


EVERY 250 HOURS: 
ADAT-XT Quick Clean 
Services Performed: 

* Clean Tape Path 

* Check Idler Wheel andreplace if necessary 

* Brake Calibration 

* 15 minutes to complete 
The ADAT-XT Quick Clean has been designed for periodic maintenance. This plan 
allows you to keep the transport clean and stop errors before they start. This 
service is recommended after every 250 hours of use or whenever the ADAT-XT 
shows signs of dirty heads. To check head usage hours, press SET LOCATE and 
STOP. Note that the Quick Clean is not designed to test any components. 


EVERY 500 HOURS: 
ADAT-XT Quick Check 
Services Performed: 

* Clean Tape Path 

* Replace Idler Wheel 

* Brake Calibration 

* Check Tape Tension 

* Check Pinch Roller Gap 

* Check Pinch Roller and replace if necessary 

* Perform ADAT-XT Self Tests 

* 30 minutes to complete 
The ADAT-XT Quick Check is a maintenance program for heavy duty use. The Quick 
Check singles out and repairs the most common causes of occasional error 
messages. The entire tape path is cleaned and several key transport components 
are aligned. Both the Quick Clean and Quick Check can often be performed while 
you wait. 
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as 


EVERY 1000 HOURS: 
ADAT-XT Performance Test 
Services Performed: 

* Clean Tape Path 

* Replace Idler Wheel 

* Brake Calibration 

* Check Tape Tension 

* Check Pinch Roller Gap 

* Inspect Pinch Roller and replace, if necessary 

¢ Perform ADAT-XT Self Tests 

* Tape Path Alignment 

* Check Mode Switch 

* Check Motors 

¢ Error Rate Check 

« Check Linear Head 

* Lube Chassis 

* Sync Test 

* Digital I/O Test 

* Audio Test 
The ADAT-XT Performance Test should be done after every 1000 hours of use. This 
plan offers a complete test of all major XT systems to ensure top performance 
for demanding use. Periodic Performance Tests will help to provide years of 
trouble-free recording. 


EVERY 3000 HOURS: 
ADAT-XT Transport Overhaul 
Services Performed: 

¢ Clean Tape Path 

* Replace Idler Wheel 

¢ Brake Calibration 

* Check Tape Tension 

* Check Pinch Roller Gap 

* Inspect Pinch Roller and replace, if necessary 

* Perform ADAT-XT Self Tests 

* Tape Path Alignment 

* Check Mode Switch 

* Check Motors 

* Check Error Rate 

* Linear Head Check 

* Lube Chassis 

* Sync Test 

¢ Digital I/O Test 

* Audio Test 

* Replace Capstan Belt 

* Replace Thread Motor Belt 

* Check all Transport Switches and Sensors 

* Headstack Evaluation 


An ADAT-XT Transport Overhaul should be performed after 3000 hours of heavy use. 


This maintenance plan ensures a thorough check of the entire recorder, and can 
make a well-used XT perform like it did when brand new. Note that this overhaul 
does not include replacement of the head drum. 
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APPENDIX A 
ADAT-XT Hardware Updates 
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A.1.0 Transport 
The following points regarding pre-production changes are made at this time: 
— The Idler Wheel should be the white Santoprene variety. If the Idler Wheel with the 


original black tire is currently installed, please replace with the Santoprene variety 
(Alesis Part Number 9-96-1254). When replacing the "black" idler wheel, please 
clean the transport thoroughly to remove any debris left by the "black" idler wheel. 
The areas where debris build up is apparent is near the supply and take up hubs. 
The Linear Head may or may not have a 24K ohm resistor soldered to the back of 
the head assembly. This modification was required by the ADAT but is no longer 
necessary for the ADAT-XT. If the resistor is in place, then it can be left in place 
without any performance problems. If the resistor has not been installed, then it does 
not need to be installed unless No Good TC is still displayed after the linear head 
cable is moved. 

To prevent false linear tracking within the ADAT-XT (exhibited by the message 
"NoFo" or "No good tc"), it is recommended that the cable from the linear head to the 
Main PCB be tie wrapped with the cable from the lower drum to the Main PCB. Both 
of these cables should then be tie wrapped to the back of the transport. However, 
care should be taken not to let these cables make contact with the spinning drum of 
the headstack. Some early production units bundled the linear head cable with the 
main transport harness and tie wrapped it to the metal stiffener across the top of the 
transport. 

In very old ADAT-XT's (the first 500 in production), there may be problems with the 
Reel Motor Pulley. This is a brass pulley which is glued to the reel motor assembly. 
The Reel Motor is the motor that turns the idler wheel and it is placed under the 
transport with the brass pulley making contact with the Idler wheel. The problem with 
these "old" Reel Motors is in the method used to attach the pulley to the existing reel 
motor pulley. In some cases, these brass pulleys have become loose causing the 
ADAT-XT to operate improperly. Symptoms of this problem include Error 9, Eating 
tape, and NoFo. All of these reel motors should be replaced. 


A 1,1 Reel Motor Modification 


It was found that the black sound insulator on the bottom of the reel motor was causing 


some excessive heat buildup leading to possible 
motor failure. Removal of the insulator is 
recommended for all ADAT-XTs, however, it can 
be extremely difficult. This modification is not 
absolutely necessary, and if the insulator seems 
too difficult to remove, it can be left on without 
excess concern. 


A.1.2 Spring Removal 

Note that this modification requires the use 
of software version 1.05 or higher. It is intended to 
reduce the amount of wear and tear on the reel 
motor by reducing the amount of permanent back 
tension applied to the supply reel. It is 
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Felt Pad 


re Py a Supply Hub 


Shownwith 
tension band 
removed 


Figure 34:Tension Spring Removal 
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accomplished by removing the spring that adds tension to the felt pad the permanently rubs the 
supply reel (see Figure 34 for details). 


A.1.3 Grounding The Capstan Motor 
It was found that static charges could sometimes build up in the capstan motor and 


eventually discharge through the cables causing unusual lock-ups of the unit during fast 
forward and rewind. Adding a ground wire between the capstan motor case and the main 
transport header (see Figure 35) elliminates this problem. 


Capstan Motor 


Header to 
| Main PCB 
Back of Solder Wire 
transport to pin 2. 
Bend wire to 
travel along deck 
surface. 
Solder 26 gauge 
wire to capstan 
motor case. 


Figure 35: Capsatn Motor Grounding 


A.2.0 Power Supply 
There have been three revisions of the power supply used in the ADAT-XT. Production units 


now include the latest revision of this component. The table below lists the basic differences 
between the three revisions of Power Supply. Note: ALL POWER SUPPLIES PERFORM THE 
IDENTICAL FUNCTION!!. One revision of supply is not "better" than the other. That is to say, a 
customer with the old revision of power supply in their ADAT-XT will not see any difference in 
performance if they upgrade to the latest revision. 


Introduction Mods Required 


May, 1996 Pe ad Set VR1 to output 20.0 volts during 
QC. 

January, 1996 Set VR1 to output 20.0 volts during 
QC 

aa October, 1995 Set VR1 to output 20.7 volts during 
QC 


Modifications to Rev D and Rev E Power Supplies: 
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— It was found that the power 
supply was not grounded well 
enough to the ADAT-XT chassis re) re) 


resulting in excessive motor an | 

noise bleeding through the S S Id 
older Side aghe eeprom 

audio outputs. This excessive a ans 


these holes 
motor noise can be reduced by 
scraping off the solder mask 
from the area of the traces that (J 0 
make contact with the chassis rai 
(the screw holes of the power No Traces 


Power Connector 


supply - See Figure 36). Many | 

of our technicians find the use Ny 8) 

of a Dremel Mototool with a becca cn 
grinder bit indispensable for Towards Front Panel 

this. Once the solder mask has Figure 36: Power Supply Trace Scraping 


been scrapped off and the power supply re-installed in the unit, make sure to tighten 
the screws to ensure solid contact between the ground of the supply and the ADAT- 
XT chassis. 


A 3.0 Main PCB 

There have been three revisions of the Main PCB used in the ADAT-XT. Production 
units are slated to include the latest revision of this component in June Production. The table 
below lists the basic differences between the three revisions of Main PCB. Note: ALL PCBs 
PERFORM THE IDENTICAL FUNCTION!!. One revision of PCB is not "better" than the other. 
That is to say, a customer with the old revision of Main PCB in their ADAT-XT will not see any 


difference in performance if they upgrade to the latest revision. 


Introduction Mods Required 
June, 1996 _|None =——_ [Incorporates all previous mods 
January, 1996 Mode switch noise mods 


October, 1995 rong: =. Sey Socket change (Jumper 
wire) 


A 3.1 Modification v C Main PCBs: 


- Excessive electrical noise present at the mode switch has caused a plethora of 
problems from "No Good Time Code" to Eating Tape. To resolve this problem, it is 
required that each Rev C Main PCB be updated to include one surface mount 
capacitor (Alesis P/N 1-56-0102) across resistors R83 through R89. This modification 
requires 7 capacitors total. To tell if this modification has been added, simply locate 
R83 through R89 on the main PCB and verify that these small rectangular surface 
mount resistors have small rectangular capacitors soldered on top of them. Figure 37 
can aid in the location and verification of this mod. 
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XT Processor PCB 
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Figure 37: Rev. C Processor PCB Capacitor Mod 


- On most Rev C Main PCBs, a small piece of clear insulating tape has been placed 
between Transistor Q5 and the PCB itself to prevent shorting of the PG delay trace 
(on the PCB under the Q5 casing) to the case of the Transistor itself. If this mod is 
not in place, then it should be installed whenever Q5 is replaced. 


— The linear head cable from the linear head on the Transport to J9 of the ADAT-XT 
Main PCB should be verified for proper orientation. If the cable is installed correctly, 
it will allow the ADAT-XT to track more correctly. Below is the correct orientation of 
the Linear Head Cable. If the unit in question does not have its linear head cable set 
up as shown in Figure 38 FOR THE REVISION of Main PCB indicated, then simply 
remove and replace the wires in the correct manner within the cable header. 
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Rev B and Rev E Main PCB Configuration 


Write Connector 


Rev C Main PCB Configuration 
Figure 38: Linear Head Cable Mod 


- Some later versions of Rev C PCB incorporate a different package of Fiber Optic 
converters. On most PCBs (and on the ADAT as well), the fiber optic converters 
come in package of two converters (1 input and 1 output converter). However, on 
some Rev C PCBs, the converters installed are two separate parts. This change 
requires the addition of a metal bracket to the two converter packages (see Figure 
39). This should be completely transparent to the User/Service Center. However, it is 
included here for completeness sake. 


Old Style New Style 


Dual Opto Jack Single Opte Jack Screw Standoff 


Bracket 


PCB 


B 
Figure 39: New Style Opto Jack 


A 3.2 Modification Rev B Main PCBs: 


-— The EPROM socket on this PCB is capable of handling a 512K EPROM only. This 
socket.is a 28 pin Dual in-line Package (DIP). Since the current EPROM for the 
ADAT-XT is a 1 megabyte EPROM, the Revision B PCB has been modified to 
incorporate this larger EPROM. All units in the field should already have this 
modification. It can be identified as a 32 Pin DIP socket placed on top of the existing 
28 Pin DIP socket and then a jumper wire has been soldered to one of the exposed 
pins of the larger socket (see Figure 40). No modifications will be required to any 
units in the field. However, when replacing the EPROM with a future revision of 
software, care must be taken not to pull the jumper from the socket. 
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ADAT XT Processor PCB 


Old Socket | 


EPROM U33 


Figure 40: Rev. B EPROM Mod 


- Another modification to the Rev B Main PCB involves a cut and jumper on the AUSY 


ASIC (U12). Note that all Rev B Main PCBs should already have this modification 
installed. However, the information is included here for completeness sake. 
— Cut the trace leading to pin 24 of the AUSY ASIC 
— Jumper pins 24 & 25 of the AUSY ASIC together using light gauge buss 
wire. 


Excessive electrical noise present at the mode switch has caused a plethora of 
problems from "No Good Time Code" to Eating Tape. To resolve this problem, it is 
required that each Rev B Main PCB be updated to include one surface mount 
capacitor (Alesis P/N 1-56-0102) across resistors R82 through R88. This modification 
requires 7 capacitors total. To tell if this modification has been added, simply locate 
R82 through R88 on the main PCB (located on the lower right hand side of the PCB 
to the left of the brown header which seats the main transport cable harness) and 
verify that these small rectangular surface mount resistors have small rectangular 
capacitors soldered on top of them. Figure 41 can aid in the location and verification 
of this mod. NOTE: The Component ID of these resistors is different than those 
found on the Revision C Main PCB. 
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ADAT XT Processor PCB 
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— Figure 41: Rev. B Processor PCB Capacitor Mod 


— On most Rev B Main PCBs, a small piece of clear insulating tape has been placed 
between Transistor Q5 and the PCB itself to prevent shorting of the PG delay trace 
(on the PCB under the Q5 casing) to the case of the Transistor itself. If this mod is 
not in place, then it should be installed whenever Q5 is replaced. 


_— The linear head cable from the linear head on the Transport to J9 of the Main PCB 
should be verified for proper orientation. If the cable is installed correctly, it will allow 
the ADAT-XT to track more correctly. Below is the correct orientation of the Linear 
Head Cable. If the unit in question does not have its linear head cable set up as 
shown in Figure 42 FOR THE REVISION of Main PCB indicated, then simply remove 
and replace the wires in the correct manner within the cable header. 
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Rev B and Rev E Main PCB Configuration 


wh A Black Wire 
Write Connector : 


Rev C Main PCB Configuration 
Figure 42: Linear Head Cable Mod 


A 4.0 ADA PCB 

There have been two revisions of the ADA PCB used in the ADAT-XT. Production units 
are Slated to include the latest revision of this component in June Production. The table below 
lists the basic differences between the two revisions of Main PCB. Note: ALL PCBs 
PERFORM THE IDENTICAL FUNCTION!!. One revision of PCB is not "better" than the other. 
That is to say, a customer with the old revision of ADA PCB in their ADAT-XT will not see any 
difference in performance if they upgrade to the latest revision. 


Introduction Mods Required 
July, 1996 [None =——_[ Incorporates all previous mods 
October, 1995 Add electrolytic caps to reduce noise 


A 4.1 Modifications to Rev C ADA PCBs: 

- Originally, the ADA PCB included several capacitors which were later deemed 
unnecessary by Engineering. However, it has come to pass that several units in the 
field have exhibited problems relating to the muting of the DAC circuit for each 
output. Sometimes, the muting circuit would prevent the output of audio for selected 
channels. Moreover, customers have been complaining about excessive motor noise 
coming through the outputs of the ADA PCB. Therefore, these capacitors have been 
re-installed onto the ADA PCB. The modification involves the addition of 4 10uF, 25V 
Electrolytic Capacitors (Alesis Part Number 1-09-0100) to the top (surface mount) 
side of the PCB. The Caps are to be soldered in parallel to the surface mount 
Capacitors as follows: 

— Solder one cap in parallel to C35 
— Solder one cap in parallel to C42 
— Solder one cap in parallel to C51 
— Solder one cap in parallel to C60 
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The negative side of the Electrolytic Capacitor faces toward J5. Also note that a 
piece of insulation should be placed over the leads of the electrolytic capacitors to 
prevent shorting. Finally, the caps should be bent down onto the PCB and affixed to 
the PCB with hot glue to prevent shorting with the top cover of the ADAT-XT. Figure 
43 shows the proper installation of this mod. 


Loon 
ADA PCB 


an cc 
C35 C42 C51 Cé0 | 
—_— | || 
Te ree || 
= » = ™,e sy Sapam fs 224 
= ae fa i acer tei aE pett 5 
| i ' se $ zi a 3 — a: | P mr | 
: 4 | 
| 
ey ees 


Figure 43: ADA Capacitor Mod 


4.2 Modification v. H ADA PCB 
— Some Rev. H ADA PCBs were found to have problems syncing when set up as a 
slave unit. The following changes were implemented to elliminate this problem. Note 
that this change was implemented at the same time that Rev. H was released. All 
production units with the Rev. H PCB should have this change installed already, and 
this information is presented for the sake of completeness. 


- U11 (74HC132 Quad 2 
input Schmidt trigger Nand) 
is replaced (if necessary) 
with a 74 HCOO (Standard auiedeap beg 


Quad 2 input Nand). og” — 
22pF Cap > ( as 
- One 22pF Capacitor as Note: Leads must S 
added between pin 13 of be kept as short a 
U11 and the J6 side of C72 as possible. 
(see Figure 44) 


Add capacitor between 
pin 13 of U11 and J6 
side of C72. 


Figure 44: Rev. H Capacitor Addition 
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A. 5.0 Rev. C and Higher Linear Head Resistance 


Over the lifetime of the ADAT-XT, experiments have been performed to improve the 
tracking characteristics of the unit as a whole. One improvement made was the adjustment of 
the shunt resistance (R47) across the linear head. The bottom line is that the resistance across 
the linear head should be 12K. The difficult part of the situation is the number of ways that this 
has been implemented. In some machines R47 is 12K and no further mods were needed or 
done. In others it is 24K. Some were moded by placing another 24K in parallel with R47. This 
was sometimes accomplished by soldering the new 24K resistor directly in parallel with R47, 
while other units had the new resistor soldered across the linear head itself. All of these 
methods are valid and achieve the same effect, however, the numerous methods in which this 
was done can lead to confusion when attempting to determine if a change is necessary. The - 
simplest method of making that determination is to simply measure the resistance of the linear 
head. If it is not 12K then the modification is necessary. In the interest of consistency, it is 
recommended that R47 is changed to 12K, and any resistor tacked on across the linear head 
PCB is removed. 


A 6.0 Front Panel PCB 

There has only been one revision to the Front Panel PCB. However, there have been 
problems with the Front Panel Microprocessor which have been well documented. Suffice it to 
Say, to find out the proper type of Processor, simply look at the back side of the Front Panel. 
The microprocessor will be exposed through a window in the sheet metal. If the processor has 
a label affixed to it, then it MUST be replaced with the masked counterpart. The masked 
version of the processor does not have a label on it. It is identifiable with silkscreen writing on 
the chip itself. If the OTP (label) processor is not replaced in ADAT-XTs in the field, it can 
create some major problems with the functionality of the unit, from simple display problems to 
tape eating. 
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APPENDIX B 
ADAT-XT Software Histo 
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— 


B 1.0 Version 1.00 


10/19/95 


1.00 (Checksum = AFF6) First production release 


B 2.0 Version 1.01 


10/27/95 


1.01 (Checksum = 4DFA) 


Distinguish between ist and 2nd revisions of the vacuum fluorescent display and swap the “C” 
(cents) and “*” (interpolation dot) icons if 2nd revision. 


Remove Auto Test mode. (Holding channels 1 and 8 at power-up no longer has a special function.) 


Modify (narrow) the range for an acceptable learning locate value when within 5-15 seconds of a 
locate point. 


B 3.0 Version 1.02 


12/14/95 


1.02 (Checksum = 20DF) 

Fixes 

1) Correct problem in which an erroneous “noFO” could occur when a tape was threaded from an 
unthreaded position. 

2) Correct problem in which locate checking was not being performed while the “CAL brAC” message 
was displayed during rewind/forward. 

3) Correct potential non-MIDI data formatted data byte when responding to the VU peak query 
message. 

4) Always initialize the ADAT-XT to AllSafe = off whenever the unit is powered-on or ID'd. 

5) Loading tape during brake cal has been modified to prevent a mechanical locking of the 
mechanism. 

6) Tape copying issue: Modify the micro offset and timecode offset values written to the Tape ASIC 
for accurate sample alignment for all permutations of copying tapes (between ADAT<-->ADAT-XT, 
ADAT-XT<-->ADAT-XT, digital, analog, track copy, etc.). 

7) When using the 2nd revision display in test mode, a “c” was being displayed instead of a “*”. This 
has been corrected. 

8) Send the correct (MMC field) RecMonitor value out the Sync port when enabling auto input. 


Changes/New Features 


1) 
2) 


Increase the time that the calibration values are displayed to 5 seconds (was previously 2 seconds). 
Locating: 

a) Narrow window for valid overshoot value when > 15 seconds from target locate point. 

b) Check locate position more frequently than before. 

c) Minor modifications for optimizing close locating. 

Modified the back tension algorithm so that it ramps down the brakes when turning off the back 
tension toward the beginning and end of tape. The click of the brake turning off can no longer be 
heard. 

Changed the method of slowing down the tape during the last two minutes of tape. 
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5) * The problem: ADAT formatted tape does not play-lock on ADAT-XT but OK on ADAT. The 
reason: Some ADATs are out of spec in regard to the control voltage of the capstan. This causes 
the ADAT to either format too fast or slow (depending on the voltage). This affects the ADAT-XT in 
the following manner: the ADAT-XT synchronizes to the linear track in three steps after PLAY is hit. 
In the first, the servo is loaded with crude values that emphasize capstan FG feedback, allowing it 
to get up to speed quickly. The linear track counter must be within +/-160usec of zero (a counter 
relative to the drum PG edge) for ten consecutive linear tracks (200msec) before going on to the 
next step. An out of spec ADAT tape played in the ADAT-XT will not sync because it never passes 
the first part of this servo algorithm. The solution: the window has been widened to +/-500usec 
(which would allow a maximum of +/-0.005mm track movement). NOTE: we received found only 
one tape that would not play and this corrected this problem. 

6) Since cannot accurately flag possible reel motor failure with a T-60 tape, the “Br CAL” warning while 
forwarding/rewinding is no longer displayed with T-60 tapes. (Was sometimes erroneously 
displaying this warning.) 

7) Calibration value display: 

a) Only allow displaying of calibration values (accessed by Set Loc/Channel 8) when there is no tape or 
if tape is stopped. 

b) If press the PitchUp or PitchDn button, the next value will immediately be displayed (without having to 
wait for the 5 second time-out). 
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B 4.0 Version 1.03 


02/01/96 


1.03 (Checksum = 6369 - ALESIS ADAT-XT) 
(Checksum = 7832 - FOSTEX CX-8 & PANASONIC MDA-1) 


Fixes 

1) When locating to a position beyond the end-of-tape, two situations could occur: 

a) The tape would forward and stop upon reaching the end-of-tape. After this occurred, random track 
and transport LEDs could light whenever the tape was stopped in Mode 2. This has been fixed. 

b) The tape would not slow down prior to reaching the end and although it would stop upon reaching 
the end-of-tape, the tape could get damaged from hitting the end too hard. This has been changed 
so that the tape will slow down prior to the end if the locate position is beyond the known end-of- 
tape position. However, if the locate position is before the known tape end, then the locate will 
continue at max speed for quickest locating. 

2) Modify the auto-record method of operation over the Sync port to be identical to that of an ADAT. 
(compatibility issue) 

3) When connected to an Al-2, only the transport buttons functioned locally. This has been corrected 
so that all front panel buttons function locally. 

4) As aBRC slave unit, when Rewind and then Stop was pressed on the BRC, occasionally, a non-ID 
1 slave would indicate a stop condition (Stop LED on and tape counter stopped) although the tape 
was forwarding/rewinding. This has been fixed. 

5) Changed the tape speed during rewind and forward from normal formatted speed when “no good tc” 
is displayed to the slower unformatted speed to prevent slamming at the beginning or end of tape. 

6)- The minutes and seconds data in the MMC SelectedTC field were swapped. This has been 
corrected. 

7) Power-On Conditions: 

a) Change the way in which the main board processor queries the front panel processor for switches at 
power-on. (Previously, the front panel could erroneously return “no switches pressed”, depending 
upon what it was doing when it received the main board query. A different query, which does not 
have this caveat, is now used.) 

b) If pressed and released the Analog, Digital or Track Copy input button while “ADAT-XT” was 
displayed at power-up, the ADAT-XT would enter the input select mode after finishing the power-up 
sequence. This has been fixed. 

8) Occasionally, when a slave was being ID'd, the ID icon would light, but the ID number would be 
blank. This has been fixed. 

9) Test Mode: 

a) The tape location is checked and the tape is slowed down when near the ends of tape when 
forwarding and rewinding in the PG Delay, Digital, and Track Skip tests. 

b) Correct track skip test's track overshoot value display. 


Changes/New Features 

1) No longer allow a master tape eject only (SetLocate/Eject) on a master unit in play mode. 

2) Add additional mode switch checking to prevent a faulty CapOnMode switch from allowing an illegal 
State change and prematurely ejecting a tape. 

3) Detect communication failure between the main board and front panel processors. When a front 
panel failure is detected, the transport is put into a safe state (to prevent illegal transport activity). 

4) Minor improvement to forward/rewind -> stop as a BRC slave (widen the window for automatic stop 
locating). ; 

5) For production line: Add new “SHIP” test function which places the transport into a threaded, 
capstan disengaged mode for shipping. If the drum head hours are >= 9999, then a warning 
message (“do reset”) will be displayed and the transport will be positioned in Mode 1. 
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B 5.0 Version 1.04 


jullie, 


05/30/96 1.04 (Checksum = 44B2 - ALESIS ADAT-XT) 
(Checksum = 592B - FOSTEX CX-8 & PANASONIC MDA-1) 


Fixes 

1) When pressing the Stop button or combination of Stop and Play buttons in quick 
succession with a threaded tape in the transport, an Error 2 would sometimes 
occur. This has been fixed. 


2) When forwarding (unthreaded) a formatted tape, the speed at which it would 
forward was slow. This has been fixed. (Note: This problem only occurred in 
version 1.03.) 


3) Additional end sensor checking to check for broken tape. 


4) Allow a punch-in to be initiated if 5 seconds or less prior to 00:00. The actual 
punch-in will be pended until 00:00. 


5) When entering an unformatted section, the interpolation dot is now cleared. 
Previously, if the interpolation dot was on prior to entering the unformatted section, 
it would remain on throughout the “noFO” section. 


6) Make sure current state is updated when first entering the test routines with no 
tape in the transport. (This prevents the “-------- ” from appearing in some test 
routines when the first eject button press occurs.) 


a. 7) Corrected code to prevent Error 4 from sometimes occurring on certain ADAT- 
XT’s. Specifically, the ADAT-XT waits for an FG toggle when starting up the drum 
before checking if it is within an acceptable range to let the servo chip servo. 


8) Added some code to be able to notify Olafs hardware modification whether an 
ADAT formatted or ADAT-XT formatted tape is in the transport. Olaf uses this 
information to invert the phase of the audio on output depending on the inserted 
tape. 


Remote Control/Communication 

9) If the ADAT-XT had received the polling disable command and then performed a 
locate with deferred play with slaves, subsequent commands to the master would 
be ignored. This has been fixed. 


10) When receiving stop, locate and play commands in immediate succession, 
sometimes the ADAT-XT would just perform the locate and ignore the deferred 
play. This has been fixed. 


11) After initiating a locate on a slave (ID2 or higher) while the master is playing, going 
into play on that slave would result in an unsynchronized play (play LED flashing). 
This has been fixed. 


12) When receiving multiple locate commands in rapid succession (when indirectly 


controlled by a jog/shuttle wheel), the event queue could fill up and temporarily 
ignore subsequent events. This has been fixed. 
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13) There was a problem when going into play after a locate when controlled by a 
JLCooper CuePoint/dataMASTER setup. This has been fixed by defeating the 
intelligent play mode on the ADAT-XT if the play command is preceded by an 
MMC locate command. 


14) Modify the way in which digital routing is handled when initiated from the sync port 
to correct problems when interfacing with Digidesign ADAT IO. 


15) Track arming problem: There was a problem passing device-specific messages to 
devices placed after an ADAT-XT, when the ADAT-XT was configured as a master 
using its internal clock. (FYI: This was not a problem when the ADAT-XT was 
configured as a slave using external clock.) This has been fixed. 


16) BRC -> ADAT-XT: 

a) When trying to save data to a write-protected tape (i.e. a tape with the record 
tab removed) after forcing the write protection off with the SetLocate/Channel 1 
hidden feature (“Prot OFF”), the save to tape operation would not occur. The 
tape would rewind to the start, but would never go into play and the BRC would 
eventually time-out and display “Must load tape in first machine”. This has been 
fixed. 

b) If good timecode is not read while playing in the Lead section, then don't try to 
estimate timecode with linear tracks. This caused a problem when doing 
selective formatting with a BRC; if the first unit was just playing (not formatting) 
and the BRC got a tape location response greater than 960 samples (indicating 
ID1 was no longer in the Lead section), the BRC would release the zero 
timecode prematurely. 


MMC Information Fields 

17) When writing to more than one General Purpose Register (or other field name < 
20h) within a single MMC Write command, only the first field would get written and 
subsequent bytes could get interpreted incorrectly. This has been fixed. 


18) Corrected bug that caused ADAT-XT to send out estimated MMC Standard 
Timecode instead of Normal Timecode in play mode when queried. 


19) Do not overwrite Selected Timecode field with approximated timecode if good 
timecode is read. 


20) Force a display (and Select Timecode field) update when receive an MMC Pause 
command. 


21) The Motion Control Tally was not properly being updated to status complete when 


in play. This has been fixed. 


Changes/New Features 
1) Make sure the response to the MMC timecode query returns the displayed 
timecode following a completed locate. 


2) Extend the limit used for automatically switching to T-160. 


3) Add the Type 3 response to the Status Query (OEh) command. 
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5) 


Add hidden feature (SetLocate/Channel 5) which disables manually disengaging 
the tape with a stop command. 
¢ “StoP rEg” = normal operation 
“PAUSE” = stop will always pause 
Front Panel 
Stop Button: Always stop in Mode 2 


MMC Stop: Always stop in Mode 2. 
MMC Pause: Always stop in Mode 2 (no change) 
Sysex Mode 1: Always stop in Mode 1 (no change) 


Slow down at 00:00 when (rewind) locating to prevent slamming into start-of-tape 
if there is a problem reading linear tracks. 


Expand locate learning memory to handle 60 minutes. 

(Note: This change requires that the locate memory be initialized. When this 
software is first installed, it will automatically do an initialization. However, if the 
user should switch back to a pre-1.04L software version, he must manually 
initialize the locate memory by holding ABS/REL and PLAY on power-on) 


Open the window that determines whether or not a slave should play or fast 
forward to the master timecode when first going into play. 


When the tape becomes “noFO” while rewinding, make sure the rewind speed is 
changed to the slow “noFO” speed. 

(Note: A tape should never go from “FO” to “noFO” while rewinding. This behavior 
could indicate a problem reading linear tracks; however, this safeguard prevents a 
tape from slamming into the start-of-tape, if this condition should ever occur) 


Power-on Changes: 

a) Crossfade all channels in and out of input mode at power up to help prevent 
DAC clicking noise. 

b) Change the automatic power-on initialization message from “init” to “init ALL”. 
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B 6.0 Version 1.05 


08/23/96 


1.05 


(Checksum = 93F7 - ALESIS XT) 
(Checksum = A7F8 - FOSTEX CX-8 & PANASONIC MDA-1) 


1) 


Fixes 


BRC --> XT --> XT (with autoplay on): When going from play-to-stop, the ID2 XT 
would not stop immediately. This has been fixed. 


PG delay and drum hours could be corrupted when the clock was lost es g. when 
turn off BRC master). This has been fixed. 


The XT now correctly responds to LRC button presses when controlled by an Al-2 
in Local Play mode. 


Performing a complete format (-FO-) on a write-protected tape was incorrectly 
being allowed. This has been fixed. 


Previous tac equations and MMC time conversions (standard MMC time format <-- 
> ADAT 32-bit sample) were previously based on a 48K sample rate. They are 
now correctly based upon whatever the current sample rate is (ie. 44.1K 
calculations are now incorporated). 
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ALESIS ADAT-XT 
DRUM TIME SOFTWARE 


For Authorized Service Centers Only 


B 7.0 Test EPROM 
Date of Release: 10/24/95 
Checksum = FC1C 


NOTE: The sole purpose of this “special” software is to allow Service Centers to manually set 

the drum head hours after the replacement of the Main PCB. 

Program this code into a 27C512 EPROM. Install into the ADAT-XT so that pins 1, 2, 31 and 

32 of the socket at U33 are not connected to the EPROM. 

Upon power-up, the VFD display will show a drum head time of 0000. 

To edit the value: 

1. Use the PITCH A and PITCH V buttons to increment and decrement the value of Drum 
Hours or use the LOCATE 0 thru LOCATE 9 buttons to directly enter the 4-digit value. 

2. To store the displayed value to memory, press and hold both the RECORD and EJECT 
buttons simultaneously. The VFD will temporarily display “SAVEd” to indicate that the value 
has been saved to memory. 
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APPENDIX C 
ADAT-XT Parts List And LRC Parts List 
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D 4.0 Quick Alignment and Error Rate Check 
At this point in the procedure, it is a good idea to verify that the Headstack and Main 
PCB are functioning correctly. Performing a quick check of the alignment and error rate at this 
time will determine if these components require repair or replacement. The following 


oscilloscope setup is relatively standard throughout the test procedure. Differences in settings 
are noted when necessary. 


Ea Oscilloscope Set Up 


Place probe on Test Point 2 (T2) of the Main PCB. 
— Set to 0.2 Volts/Div. 
Use AC Coupling 


Place probe on Test Point 16 
Set to 2 ms/Div. 

— Use EXT Trigger Source 
- Use DC Coupling 

Use AUTO Mode 


(T16) of the Main PCB. 


«= Insert the Overwrite tape into the ADAT-XT and press PLAY. 
t Press SET LOCATE and RECORD 3 simultaneously. Verify that the VFD displays 
minutes and seconds followed by the error rate counter. 

G8 Hook up the scope to monitor T2 of the Main PCB. 

/ Verify that both sides of the envelope are present on the scope. 

/ Verify that the number of errors displayed on the VFD is never greater than 100. 
Format a 30 second section of the Overwrite tape. Upon playback of this section of 
tape, repeat steps O and @. 

If no significant problems are found, press EJECT and remove the Overwrite Tape. 
Power down the ADAT-XT. 
Record the results of this test on the data sheet. 


©°o 


D 5.0 Mode Switch Operational Check 
This test verifies the proper operation of the Mode Switch. If the mode switch "glitches" 
as it changes state from 0 to 5 volts or from 5 volts to 0 volts, then it must be replaced. Refer to 
Figure 42 for a pictorial representation of excess "glitching" on this switch. 
GH Oscilloscope Set Up 
Channel 1 . 
-Probe will monitor each of the three positions of the Mode Switch. 
-Set to 2.0 Volts/Div. 
-Use DC Coupling 
Ga 8§=6Trigger 
see Section D 4.0 of this procedure. 
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Insert a formatted tape into the ADAT-XT. 

Place the ADAT-XT on its side so that the mode switch located on the underside of 
the transport is accessible to scope probes. 

Place the probe on the mode switch contact which is connected to the pink colored 
wire. Verify that the scope reads 5V DC. 

Press STOP on the ADAT-XT and verify that the signal drops from 5V to OV DC. Also 
verify that the signal does not "glitch" as it drops from 5 to 0 volts (a transient spike is 
acceptable). 

Press STOP again and verify that the signal rises from OV to 5V DC. Also verify that 
the signal does not "glitch" as’ it goes from 0 to 5 volts (a transient spike is 
acceptable). 

Repeat steps @ and @ two more times. In each case, verify that no "glitching" 
occurs. 

If you notice excess “glitching" on this line at any time during the conduct of steps 
@ and @ (see Figure 45 for an example), then the mode switch needs to be 
replaced. If the mode switch is replaced at this time, repeat all steps of this 
procedure beginning at D 5.0. 

Place the probe on the mode switch contact which is connected to the white 
colored wire. Verify that the scope reads 5V DC. 

Press PLAY on the ADAT-XT and verify that the signal drops from 5V to OV DC. Also 
verify that the signal does not "glitch" as it drops from 5 to 0 volts (a transient spike is 
acceptable). 

Press STOP on the ADAT-XT and verify that the signal rises from OV to 5V DC. Also 
verify that the signal does not "glitch" as it rises from 0 to 5 volts (a transient spike is 
acceptable). 

Repeat steps © and © two more times. In each case, verify that no "glitching" 
occurs. 

If you notice excess "glitching" on this line at any time during the conduct of steps 
© and @ (see Figure 45 for an example), then the mode switch needs to be 
replaced. If the mode switch is replaced at this time, repeat all steps of this 
procedure beginning at D 5.0. 

Place the probe on the mode switch contact which is connected to the yellow 
colored wire. Verify that the scope reads 5V DC. 

Press STOP on the ADAT-XT and verify that the signal drops from 5V to OV DC. Also 
verify that the signal does not "glitch" as it drops from 5 to 0 volts (a transient spike is 
acceptable). 

Press STOP again and verify that the signal rises from OV to 5V DC. Also verify that 
the signal does not "glitch" as it rises from 0 to 5 volts (a transient spike is 
acceptable). 

Press PLAY and verify that the signal drops from 5V to OV DC. Also verify that the 
signal does not "glitch" as it drops from 5 to 0 volts (a transient spike is acceptable). 
Press STOP and verify that the signal rises from OV to 5V DC. Also verify that the 
signal does not "glitch" as it rises from 0 to 5 volts (a transient spike is acceptable). 
Repeat steps © through © two more times. In each case, verify that no "“glitching" 
occurs. 
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Figure 45: Mode Switch Operational Check Pictorial Representation 
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In Figure (a), the mode switch line in 
question. changes state from 5 volts 
down to 0 volts. When observed on the 
scope, the 0 volt line contains several 
noise spikes which are greater than 2 
volts in magnitude. This represents a 
failure condition and the mode switch 
must be replaced and re-tested. 

If only one or two spikes is observed, 
and they are not greater than 2 volts, 
then this switch is still functional but 
should be replaced if any complaints are 
received related to eating tapes or Error 


Remember that all mode switches show 
transients when changing state from 
high to low. This does not represent an 
error condition. However, if noise is 
observed a few milliseconds after the 
voltage changes state, then this 
indicates an error condition. 

In Figure (b), the mode switch line in 
question changes state from 0 volts up 
to 5 volts. When observed on the scope, 
the 5 volt line contains several noise 
spikes which are greater than 2 volts in 
magnitude. This represents a failure 
condition and the mode switch must be 
replaced and re-tested. 

If only one or two spikes is observed, 
and they are not greater than 2 volts, 
then this switch is still functional but 
should be replaced if any complaints are 
received related to eating tapes or Error 


2. 

Remember that all mode switches show 
transients when changing state from 
high to low. This does not represent an 
error condition. However, if noise is 
observed a few milliseconds after the 
voltage changes state, then this 
indicates an error condition. 
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im If you notice excess "glitching" on this line at any time during the conduct of steps 
© through © (see Figure 45 for an example), then the mode switch needs to be 
replaced. If the mode switch is replaced at this time, repeat all steps of this 
procedure beginning at D 5.0. 

t —™ Press EJECT and remove the tape from the ADAT-XT 

es Record the results of this test on the Data Sheet. 

‘¢ | Power down the ADAT-XT. 

i+ Place the unit in its normal, upright position. 


D 6.0 ADAT-XT Self Tests 
This section details the conduct of the various ADAT-XT Self Tests. For information on 
these tests, see Section 4.5.0 of the ADAT-XT Service Manual. 
m> Set Up 
mm ~=Connect the sync cable between the "Sync In" and "Sync Out" connectors 
located on the back of the ADAT-XT. 
mm Connect the fiber optic cable between the "Digital In" and "Digital Out" 
connectors located on the back of the ADAT-XT. 
mm ~~ Connect the LRC to the appropriate connector located on the back of the ADAT- 
XT. 
t Press RECORD 1 and RECORD 7 simultaneously while applying power to 
the ADAT-XT. 


D 7.0 Tension Arm Check | 
Press PITCH A once and verify that the VFD |'NOMNsPosmon'———y 
displays "1 CAPStn-". LL 
t Press PLAY on the ADAT-XT. Verify that the MeROUEe ry) 
VFD displays "1 CAPStn". | | 
t Press STOP. The transport should move the A \/ 
tension arm into position. en 
/ Verify that the post emanating from the tension 
arm is "in line" with the center of the impedance 
roller in accordance with Figure 46. Adjust if 


ARM POST P ~ E 


necessary in accordance with the methods TENSION ARM—————> 
described in Section 5.1.4 of this service Figure 46: Nominal Position of 
manual. Tension Arm 


# Record the results of this test on the data sheet. 


D 8.0 Capstan/Pinch Roller Gap Adjustmen 

1) t Press PLAY, then STOP. 

12) / Verify that the gap between the capstan and the pinch roller after going from 
PLAY to STOP is 0.85mm. If required, adjust the capstan pinch/roller gap 
switch in accordance with the methods described in Section 5.1.2 of this 
service manual. 

> —|f the gap is adjusted in step @, then repeat step @ and @. 
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im Repeat steps @ and @ until the gap is within specified limits for three 
consecutive measurements. 
#s Record the results of this test on the data sheet. 
t Press EJECT and verify that the ADAT-XT VFD displays "1 CAPStn>*". 


D 9.0 Brake Calibration 
ft Press PITCH A once. Verify that the ADAT-XT VFD displays "2. brCAL>k". 
ft Press PLAY. Verify that the VFD displays "CALIbrAt". 
=m Insert the Brake Calibration tape in to the ADAT-XT and fast forward it to 
near the end of the tape. At this time, the ADAT-XT will calibrate the Reel 
Motor speed as well the Brake Torque for both the supply and take up brake 
solenoids. This test takes approximately 5 minutes to complete. Note that 
you can still manually check Brake Torque by pressing SET LOCATE and 
REWIND simultaneously (unit should not be in Self Test Mode). 
¥ Verify that once the test is completed, the VFD displays "PASS" momentarily 
followed by "2 brCAL:k". 
== Remove the Brake Calibration Tape fon the ADAT-XT. 


D 10.0 PG Delay Offset Setup 

t Press PITCH A once. Verify that the ADAT-XT VFD displays "3 PGdLy*k". 

NOTE: If the Headstack was not replaced during the repair of the unit under test, 

skip step @. Proceed directly to step @. 

ft Press PLAY. Verify that the VFD displays "3 PGdLy". 

EH Oscilloscope Set Up 

Channel 1 
Place probe on Test Point 2 (T2) of the Main PCB. 
Set to 0.2 Volts/Div. 
Use AC Coupling 
EZ Trigger . 
see Section D 4.0 of this procedure. 
& =a Insert the Alignment Tape into the 
ADAT-XT and press PLAY. 

EH Use the "B Delay" function of the 
oscilloscope to "zoom in" on the 
transition of PG Hi to PG Lo. 

t Press and hold the PITCH A 
and/or PITCH V buttons to move 
the write timing marker until it is 
positioned on the falling edge of 
the PG Delay pulse (see Figure 

é ees ae EJECT and remove Figure a7: Write ie Timing Marker 
Alignment Tape 

t Press RECORD and EJECT simultaneously to store this setting into 
memory. 

¥ Verify that the VFD displays "3 PGdLy>k". 

im” ~—Proceed to next test (D 11.0). 
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Write Timing Marker 


12) t If the Headstack was not replaced during the course of this repair, press the 
PITCH A button once and verify that the number displayed on the VFD is the 
same as the number recorded on the "setup" sticker located on the right 
inside back corner of the chassis. Use the PITCH A and/or PITCH V buttons 
to achieve this result. 

t Press RECORD and EJECT simultaneously to store this result into memory. 
¥ Verify that the VFD displays "3 PGdLy-*". 


D 11.0 Display Self Test. : 
t Y Press PITCH A and verify that the ADAT-XT VFD displays "4 diSP>k" 


t Press PLAY. 

¥ Verify that all of the ADAT-XT's pixels are illuminated on the VFD. 
t Press PLAY again to light each pixel separately. 

mi Press EJECT and verify that the VFD displays "4 diSP>‘". 


D 12.0 LED Self Test. 
Press PITCH A and verify that the ADAT-XT VFD displays "5 LEdS-". 
t Press PLAY. 
/ Verify that all of the ADAT-XT's LEDs light up simultaneously. 
tf Press PLAY again to scroll through each LED individually or press EJECT to 
exit this test. ; 
¥ Verify that the VFD displays"5 diSP>*". 


D 13.0 Front Panel Button Self Test. 
t Y Press PITCH A and verify that the ADAT-XT VFD displays "6 butn:s". 


t Y Press PLAY and verify that the VFD displays "6 butn". 
/ Verify that for every button pressed on the front panel, the ADAT-XT VFD 
displays the appropriate function as described in Table 10. 
tf Press RECORD and EJECT simultaneously. 
¥ Verify that the ADAT-XT VFD displays "6 butn-s". 


TABLE 10: ADAT-XT FRONT PANEL SELF TEST VFD DISPLAYS 


[Button] _VFo Display] Button | vFD Display] Button] _ VFD Display 
CHAn 1 Auto input | Auton | Locate 4 | Locate 4" 
CHAn2 | Rewind | rewind | Locate5 | _ Locate &* 


|__Record3 | = CHAn3 | FastFwd | ForuArd | Locate6 | LocAtE 6* | 
|__Record4 | CHAN Stop Stop tocate7 Locate 7* | 
| Record6 | CHANG Record [record] LocateQ if LocAtE 9* | 
| _Record7 | = CHAn7 | Eject, | EVECt Tape Offset_ || tAPEOFF | 
| Record8 | = CHAn8_ ff} A itcH UP* Track Delay | tr dELAY | 
| ABS/REL | ABS EL] VT PitcHdn* Format 


[Digital Input | diGitAL”____]|__Locate 1_| Locate 1" | __Rehearse || rEHEATSE | 
[Track Copy | tr COPY" || Locate 2_| LocAte 2” | Auto Return || Auto ret] 
aie eee Oe ee ee 
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D 14.0 LRC Button Te 
t- / Press PITCH A and verify that the ADAT-XT VFD displays "7 Lre*k." 


t Y Press PLAY and verify that the VFD displays "7 Lrc". 
/ Verify that for every button pressed on the LRC, the ADAT-XT VFD displays 
the appropriate function as described in Table 11. 
Press RECORD and EJECT simultaneously. 
Verify that the ADAT-XT VFD displays "7 Lrc-k". 


N= 


TABLE 11: ADAT-XT LRC SELF TEST VFD DISPLAYS 


[VFD Display | Function _|VFD Display | Function _|VFD Display | Function _| 
| 01 | Foot switch 1 
| 02 | Footswitch2| trc09 | Locate3 | Lrci6 | Stop __| 
| bre 17 | _—Rewind _| 
| trc18 | OF Fwd | 
aren Ta 
Set oes 


D 15.0 Sync I/O Self Test. 
t Y Press PITCH A and verify that the ADAT-XT VFD displays "8 Sync". 


t Press PLAY. 
¥ Verify that the ADAT-XT passes its Sync self test. 
¥ Verify that the VFD displays "8 Sync>*". 


D 16.0 Digital I/O Test 
t Y Press PITCH A and verify that the ADAT-XT VFD displays "9 diG>". 
t Press PLAY. 
t Insert the Digital I/O Test tape into the ADAT-XT and press PLAY. 
¥ Verify that channels 3, 5, and 7 contain the same audio as track 1. 
w Verify that channels 4, 6, and 8 contain the same audio as track 2. 
¥ Verify that the audio on channels 7 and 8 is delayed respective to channels 1 
and 2. 
== Press EJECT and remove the tape. 
t Press RECORD and EJECT simultaneously. 
¥ Verify that the ADAT-XT VFD displays "9 diG>k" 
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D 17.0 Track Skipping Test 
t Y Press PITCH A and verify that the ADAT-XT VFD displays "10 tre*k" 
t / Press PLAY and verify that the VFD displays "10 trc”. 
«=m _ Insert a formatted cassette into the ADAT-XT and press PLAY. 
Test 1 - skip +32 tracks at pitch 0 
1) t J Press RECORD 1. Verify that the ADAT-XT VFD displays a value 
between 0 and 5.00. 
im Repeat Step @ a total of 4 times. After the fourth repetition, verify that 
the VFD displays a number between 0 and 5.00. 
Test 2 - skip -32 tracks at pitch 0 
o t JY Press RECORD 2. Verify that the ADAT-XT VFD displays a value 
between 0 and 5.00. 
im Repeat Step @ a total of 4 times. After the fourth repetition, verify that 
the VFD displays a number between 0 and 5.00. 
Test 3 - skip +32 tracks at pitch +100 
© -& JY Press RECORD 3. Verify that the ADAT-XT VFD displays a value 
between 0 and 5.00. 
im Repeat Step © a total of 4 times. After the fourth repetition, verify that 
the VFD displays a number between 0 and 5.00. 
Test 4 - skip -32 tracks at pitch +100 
4 ) t JY Press RECORD 4. Verify that the ADAT-XT VFD displays a value 
between 0 and 5.00. 
im ~Repeat Step © a total of 4 times. After the fourth repetition, verify that 
the VFD displays a number between 0 and 5.00. 
Test 5 - skip +32 tracks at pitch -300 
6 t JY Press RECORD 5. Verify that the ADAT-XT VFD displays a value 
between 0 and 5.00. 
im Repeat Step © a total of 4 times. After the fourth repetition, verify that 
the VFD displays a number between 0 and 5.00. 
Test 6 - skip -32 tracks at pitch -300 
16) t JY Press RECORD 6. Verify that the ADAT-XT VFD displays a value 
between 0 and 5.00. 
im Repeat Step @ a total of 4 times. After the fourth repetition, verify that 
the VFD displays a number between 0 and 5.00. 
t “™ Press EJECT and remove the tape. 
t Y Press RECORD and EJECT simultaneously and verify that the ADAT-XT 
VFD displays "10 trek". 


D 18.0 RAM Self Test. 
t Y Press PITCH A twice and verify that the ADAT-XT VFD displays "12 dAtA-". 
t Press PLAY. : 
¥ Verify that the ADAT-XT passes its RAM self test. 
J Verify that the ADAT-XT VFD displays "12 dAtA-". 


ADAT XT Service Manual V1.01 D-10 09/18/96 


D 1.0 Preface 

The ADAT-XT QC Test Procedure is to be conducted on all ADAT-XTs following any 
repairs or updates. It is the intention that if all tests in this procedure are conducted with no 
failures, then the unit can be returned to the customer with the confidence that the ADAT-XT is 
functioning to standard operating parameters. This QC Test should take an experienced 
technician between 15 and 30 minutes to complete. 


D 2.0 Prerequisites 
Complete these checks prior to the start of the QC Test Procedure. 


Verify that all hardware modifications (if any) have been completed for the unit 
under test. Refer to Appendix A for a list of any modifications. 

«Record the serial number of the ADAT-XT being tested on the data sheet provided. 

# Power up the ADAT-XT. 

« Press SET LOCATE and STOP simultaneously and record the Drum Hours on the 
data sheet. NOTE: The drum hours are displayed on the VFD momentarily. 

« Press SET LOCATE and FAST FWD simultaneously and record the version of 
software installed in the unit onto the data sheet. NOTE: The software version is 
displayed on the VFD momentarily. 

# Power down the ADAT-XT. 

3 Clean the heads and tape path. 

$ Remove both bottom panels if not already removed during repair of the unit. 

z Record the results of the Q.C. test on the data sheet. 


D 3.0 Battery Check and Power Supply Setup 
This test verifies the proper operation of the battery circuit in the ADAT-XT. Additionally, 
the power supply output voltage will be checked. 

im Battery Check 
i With no power applied to the ADAT-XT, place a DC volt meter across R92. 
/ Verify that the voltage across R92 is no greater than 50 mV DC. NOTE: 

Typical values for this parameter range from 1 to 10 mV. 

> ~~ Power Supply Setup 

A Apply power to the ADAT- XT. Place a DC voltmeter between the 20 volt pin of 
connector J13 (pin 1) on the Main PCB and ground. 

a v¥ Verify that the output voltage measured is 20.0V + 0.1V (20.7V + 0.1V for 
Revision B Main PCBs only). 

im If the voltage is not within specified range, adjust the voltage by turning trim 
pot VR1 on the power supply. NOTE: The trim pot VR1 is extremely sensitive 
to change. Only a small adjustment is required. 

im Apply some Three Bond adhesive to the trim pot VR1, when adjusted, to keep 
its setting intact. 

«Record the results of this test on the data sheet. 
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D 19.0 ROM Self Test. 


3 
w 


t Y Press PITCH A and verify that the ADAT-XT VFD displays "13 ProG>". 


t Press PLAY. 
¥ Verify that the ADAT-XT passes its ROM self test 
¥ Verify that the ADAT-XT VFD displays "13 ProG-s". 
Power Down the ADAT-XT. 
Record the results of this test on the data sheet. 


D 20.0 Tape Tension Adjustment 
This section describes the methods involved in measuring tape tension. For information 


on tape tension, see Section 4.3.3 of this Service Manual. 


% 
= 
Dd 
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Insert the tension tape into the ADAT-XT. 

Locate the tape between 18 and 20 minutes as displayed on the VFD and press 
SET LOCATE and LOCATE 1 simultaneously. 

Press LOCATE 1 and then PLAY. 

Measure the tape tension as indicated on the tension gauge and verify that it is 
between 23 and 28 grams and that the tension fluctuation is no more than 3 grams. 
If the tape tension is not within the specified range, adjust the tension band. Refer 
to Section 5.1.1 for details on adjusting the tension band. 

Repeat steps @ through ® until the tape tension is within the specified range. 
Locate the tape between 38 and 40 minutes as displayed on the VFD and press 
SET LOCATE and LOCATE 2 simultaneously. 

Press LOCATE 2 and then PLAY. 

Measure the tape tension as indicated on the tension gauge and verify that it is 
between 30 and 35 grams and that the tension fluctuation is no more than 5 grams. 
Adjust the tension band, if necessary. ; 
Repeat steps @ through @ until the tape tension is within the specified range for 
both tape locations. 
Press EJECT, remove the tape and apply Three Bond to the Phillips head screw 
that holds the tension band in place. 

Record the results of this test on the data sheet. 


D 21.0 Tape Path Aliqnment 


This procedure will detail the adjustments required for proper tape path alignment. For 
information on tape path alignment, see Section 4.3.0 of the ADAT-XT Service Manual. Note 
that this procedure assumes that the technician conducting this test is familiar with ADAT-XT 
tape path alignment and all that it implies. 

Linear Head Maximization 


‘m> ~ Oscilloscope Set Up 

jm Channel 1 
Place probe on Test Point 12 (T12) of the Main PCB. 
Set to 0.5 Volts/Div. 
Use DC Coupling 

im> —- Trigger 
see Section D 4.0 of this procedure. 

mma Insert the Alesis Alignment Tape into the ADAT-XT and press PLAY. 
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¥ Verify that the voltage of the Linear head spike is at least 0.5 volts. Adjust 
azimuth and/or linear head height in accordance with Section 4.3.4 of this 
Service Manual. 


Tape Path Alignment 
NOTE: The technician should be comfortable with ADAT-XT Tape Path Alignment 


before proceeding. Although there is no "perfect way" of aligning the ADAT-XT 
headstack, the procedure below is the closest we can get to developing a "universal" 
procedure. If you are not familiar with Tape Path Alignment, STOP HERE!!! and review 
Section 4.3.0 of this Service Manual. 
Oscilloscope Set Up 
Channel 1 
Place probe on Test Point 2 (T2) of the Main PCB. 
Set to 0.2 Volts/Div. 
Use AC Coupling 
Trigger 
see Section D 4.0 of this procedure. 
im ~~ Move the Jumper J8 into the "ALIGN" position. 
@—mi Insert the Alignment Tape into the ADAT-XT and Press PLAY. 
¥ Visually check that the Alignment Tape is aligned on the helical groove of the 
lower drum correctly. If not, adjust the P2 and/or P3 rollers until the tape is 
aligned along the helical groove. 
me Adjust the P2 Incline Post to its nominal position (see Figure 26). Then, 
adjust the P3 Incline Post to its nominal position (see Figure 26). 
¥ Look at the envelope on the scope. If necessary, move the P3 Incline Post to 
the left or right until the envelope is flat and steady. 
im — Adjust the P1 and P4 posts as described below: 
m> P41 Post Adjustment 
im While the tape is moving past the P1 post, adjust P1 with the 
linear head tool until the bottom edge of the tape barely rides 
along lower lip of the P1 post as shown in Figure 48. 
me Verify that the impedance roller still spins freely following the 
adjustment of the P1 post. 
mm ~~ P4 alignment 
im ~~ Shine a light into the transport on the left hand side of the P4 post. 
im While the tape is moving, lift the cassette protective cover off 
the white cap and look down at the bottom of the P4 post. 
me Verify that a sliver of light appears between the tape and the 
lower lip of P4 when viewed from above. 
‘me If no light is observed, then follow the procedure detailed below 
to set the P4 post to its proper position. 

t Press EJECT and remove the tape. 

mi Remove the white cap from the P4 post with a pair of 
needle nose pliers. Note: Make sure that the drum has 
stopped spinning prior to removing the cap to prevent 
any damage to the drum in case the cap slips out of the 
pliers and into the transport. 
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a> 


Once the cap is removed (you may also want to remove 
any excess. three bond from the P4 post), insert the 
Alignment tape into the ADAT-XT and press PLAY. 
Using the linear head tool, adjust the P4 post so that the 
tape rides between the upper and lower grooves of the 
P4 post as shown in Figure 49. Since a direct viewing 
angle is not accessible, you must adjust the P4 post until 
you see a sliver of light escaping from the bottom of the 
post. 
Adjust P4 downward until the light just disappears. This 
is now your reference point. 

From the reference point just established, adjust P4 1/8 
turn upwards. Light should now be escaping from the 
bottom of the P4 post. 

Press EJECT and remove the tape. 

Replace the white cap onto the post so that the angled 
portion of the cap is in the front facing the cassette. 
Make sure that you apply some three bond to the post 
prior to the installation of the white cap. 


mi — If step © was not accomplished to set the proper height of the 
P4 post, then repeat steps @ through © until the P4 post is 
properly set. 
> Turn the concentric cam until the envelope amplitude is maximized. Then, 
adjust the P2 and/or P3 rollers to flatten out the envelope. 


PI POST 


Groove 
P4 POST 


Figure 48: P1 Post Pictorial Representation Figure 49: P4 Post Pictorial Representation 


_ Adjust the scope voltage until the envelope fills 90% of the scope display. 
Then, UN calibrate the scope and adjust the envelope amplitude so that it 
measures 6 divisions on the scope display (peak to peak). Refer to Figure 


50. 


im” — Turn the concentric cam until the envelope amplitude measures 3 divisions on 
the scope display. Refer to Figure 50. The envelope passes as long as there are 
no dips lower than the center division. Adjust P2 and/or P3 rollers to flatten the 
envelope to spec. If the left envelope, representing PG High, is of a different 
amplitude than the right envelope (PG Low), then adjust P2 and/or P3 for the 
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tv 


PG High envelope. Note that it is desirable to have the "fishtail" end of the 
envelope (as shown in Figure 50) to the left side of the scope display if one 
appears when adjusting the envelope. 

Fast Forward the tape and then press PLAY. Verify that the envelope 
recovers properly. Adjust the P2 or P3 rollers to "fine tune" the envelope until 
that it recovers properly. If problems arise, see step ©. 
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Figure 50: Test Envelope Displays 


Rewind the tape in engaged mode and then press PLAY. Verify that the 
envelope recovers properly. Adjust the P2 or P3 rollers to "fine tune" the 
envelope until that it recovers properly. If problems arise, see step ©. 


@=™ am t Y Eject the tape from the transport. Re-insert the tape into the transport and 


(6) | > 


_ 


press PLAY. Verify that the envelope recovers properly. Adjust the P2 or P3 
rollers to "fine tune" the envelope until that it recovers properly. If problems 
arise, see step O. 

If either of steps @ or © does not yield a proper recovery of the envelope, then 
there is a problem with one or more of the following parts: V-Block, P2/P3 incline 
assembly, or the slider arms which mount the incline assemblies to the 
transport. If the problem occurs on the PG High envelope, check the parts 
pertaining to the P2 side of the transport. Likewise, if the problem occurs on the 
PG Low envelope, check the parts associated with the P3 side of the transport. 
Most likely, one of these parts is bent or warped. 

Re-calibrate the scope and maximize the envelope one last time with the 
concentric cam. 

Move the Jumper J8 back to its original position. 

Record the results of this test on the data sheet. 
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D 22.0 Error Rate Check 
This procedure will monitor the error rate within the ADAT-XT and verify that it falls 
within specification. 
=a ¢ Insert the Overwrite Tape into the ADAT-XT and press PLAY. 
t Press SET LOCATE and RECORD 3 simultaneously to activate the error counter on 
the VFD. 
t J Put all tracks into "Record Ready" by pressing RECORD 1 through RECORD 8. 
Verify that all channel RECORD LEDs are lit. 
t Press the FORMAT button on the front panel, then press RECORD and PLAY 
simultaneously. 
While the tape is formatting, press SET LOCATE and LOCATE 1 simultaneously. 
After formatting for 30 seconds, press SET LOCATE and LOCATE 4 simultaneously. 
Press STOP, then AUTO RETURN, then AUTO PLAY and then LOCATE 1. 
Verify that the error count displayed on the VFD is never greater than 50 for the 
entire length of tape formatted. 
t After the tape rewinds and begins playing over the section of tape formatted, punch 
in and out of record several times (press PLAY and RECORD to punch in - press 
PLAY to punch out). 
¥ Verify that the error count displayed on the VFD does not signifi cantly increase 
when punching in and out of record. 
¥ Verify that the error count displayed on the VFD is never greater than 50 for the 
entire length of tape formatted. 
im» — Let the tape rewind once more and begin playing over the section of tape formatted. 
¥ Verify that the error rate count displayed on the VFD is never greater than 50 for 
the entire length of tape formatted. 
¢ ™™ Press EJECT and remove the Overwrite tape. 
#4 Record the results of this test on the data sheet. 


Qe we 


D 23.0 Audio Test 
The audio test will verify that audio is being passed properly through the ADAT-XT. 
im” ~~ Connect the ADAT-XT to the audio system used by the Service Center. 
im ~— Configure the ADAT-XT for one of the following analog input schemes: 
- 2 Input Mode (Press and hold ANALOG INPUT and press RECORD 1) 
— 4 Input Mode (Press and hold ANALOG INPUT and press RECORD 3) 
— 8 Input Mode (Press and hold ANALOG INPUT and press RECORD 5) 
NOTE: The mode you select should depend on the amount of analog inputs you have 
emanating from your audio system. Most likely, you will input audio from a stereo source 
(like a CD player). In this case, select 2 Input Mode. For more details on the Analog 
Input options available in the unit, refer to the "Input Select" section of the ADAT-XT 
reference manual. 
=a Insert a formatted tape into the ADAT-XT 
t Press SET LOCATE and LOCATE 1 simultaneously. 
imi Place all 8 channels in record ready by pressing the RECORD 1 through RECORD 8 
buttons. 
tf Press the AUTO INPUT button. 
‘mi ~— Begin playing the audio source material 
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¥ Verify that the audio source is being received by the ADAT-XT by observing the 
VFD. 
t Press PLAY and then press PLAY and RECORD simultaneously. 
mm ~— Record at least 30 seconds of audio onto the ADAT-XT. 
t Press STOP andthen LOCATE1. | 
tf Press PLAY and listen to the audio just recorded. 
¥ Verify the following for each Output channel. 
Audio is heard 
No distortion is present 
The playback level is the same as the recorded level 
The meter bridge portion of the VFD is operating properly 
t — Press EJECT and remove the tape. 
4 Record the results of this test on the data sheet. 


D 24.0 Loop Test 


This test verifies that tape damage is not occurring in the ADAT-XT. A section of tape is 
looped 100 times and then checked on an oscilloscope for errors or problems relating to 
envelope amplitude. 

Part 1 - Looping 

«=m Insert a non-formatted tape into the ADAT-XT. Note: The section of tape 
used for this test must never have been played in any other ADAT-XT. If 
using an existing tape, locate the tape to a non-formatted section. 

_ > Press FORMAT. 

e tk Press PLAY and RECORD. 

t While the tape is formatting, press SET LOCATE and LOCATE 1 
simultaneously at a convenient point on the tape (usually at a multiple of 30 
seconds). 

k After 30 seconds from the LOCATE 1 position, press SET LOCATE and 
LOCATE 4 simultaneously. 

bt Press STOP 5 seconds after setting LOCATE 4. 

t Press LOCATE 1. 

t After the tape has stopped, press AUTO RETURN and then AUTO PLAY. 

t Press PLAY. The tape will now loop over the 30 second section of tape just 
formatted. The ADAT-XT will loop this section 100 times and then stop. This 
usually takes about 45 minutes to complete. 

Part 2 - Evaluation 
EH Oscilloscope Set Up 
fH Channel 1 . 

Place probe on Test Point 2 (T2) of the Main PCB. 

Set to 0.2 Volts/Div. 

Use AC Coupling 

fa 8§6©Trigger 

see Section D 4.0 of this procedure. 

t Press SET LOCATE and RECORD 3 simultaneously to activate the error 
counter on the VFD. 

ft Push PLAY on the ADAT-XT 
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v¥ Verify that the error rate count displayed on the VFD is never greater than 50 
for the entire length of tape formatted. 

¥ Verify that the envelope does not contain "drop outs" when errors are 
observed on the VFD. 

¥ Verify that the envelope amplitude does not decay over the loop period. 

im If any part of steps @ through @ is not verified, the unit fails its loop test. 

t ™ Press EJECT and remove the tape. 
#s Record the results of this test on the data sheet. 


D 25.0 Preparation For Delivery 
At this time, the actual QC test is 


complete. However, a service record of this 
repair must be completed and documented 
on the unit itself. Therefore, the service 
technician must perform the following steps 
prior to delivery of the unit back to the 
customer. 
kt Press SET LOCATE and RECORD 
8 simultaneously. 

# Record the all of the settings 
displayed on the VFD onto the 
"Setup" card located on the back | \EA UWWANNNE B 
right hand side of the ADAT-XT Figure 51: Q.C. Sticker Location 
frame. If both spaces ate already filled, record these settings on a new sticker and 
then affix this new sticker on top of the old one. 

The following settings are displayed on the VFD in sequence: 

S (Soft brake) 

b (Back Tension) 

SLO (Slow Reel Motor Value) 

SPd (Maximum Reel Motor Speed) 
PG (PG Delay Offset) 

# Enter the amount of Drum Hours in the appropriate section on the "Setup" card 
(See Figure 51).. 

4 Enter the Alesis Repair Order (RO) number of this repair in the appropriate section 

on the "Setup" card, if applicable. 

‘$ ~~ Power off the unit. 

# Perform a soft reset of the unit by pressing PLAY and RECORD while applying 
power to the unit. Verify that the word "init" appears on the VFD before the "ADAT- 
XT" logo appears. 

imi Place some Three Bond at the following places: 

Azimuth Adjustment screw on the Linear Head 
Linear Head Height Adjustment Nut 

Exercise extreme caution when applying Three Bond to any point in the transport. DO 

NOT-GET THREE BOND ON ANY PART OF THE DRUM ASSEMBLY. 

#s Record the results of this test on the data sheet. 

Place the unit into "ShIP" mode. This is described as test 0 of the self test routines. (see 

Section 4.5.0) 
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+ 

+4dB, 19, 23 

-10dB, 19, 22, 23 

1 

{2MHz, 21, 34 

2 

24MHz, 21, 34 

4 

48KHz, 12, 14, 34, 40, 42 
5 

5V, 21, 28, 29, 31, 32, 34, 35, 36, 37, 38, 40, 41, 3, 4 
8 

8 bit to 10 bit encoding, 16 
8031, 20, 21, 87, 5 

A 

A-D, 16, 19, 22, 32 

abs time block, 13, 14 
ADA PCB, 16, 19, 20, 22, 79, 80, 84, 85, 86, 9, 2 
ADC, 22, 34, 80, 84, 86, 5 
ADCs, 22, 33, 34, 38 
Address buss, 34, 40, 41 
Address Latch Enable, 21 
AK4320, 23, 5 

ALE, 21 


49, 50, 72, 80, 2,4, 7,9, 4,5, 9, 11, 17 


alignment tape, 7, 43, 44, 49, 50, 55, 59, 7, 11, 12, 


13 

analog supply, 22 

analog-digital, 4 

anti-aliasing, v, 22 

audio data, 10, 12, 13, 16, 20, 23, 34, 40 
Audio Sync Block, 13 

Audio Sync Blocks, 13, 14 


AUSY ASIC, 16, 17, 20, 21, 22, 23, 34, 38, 39, 40, 


60, 70, 77, 80, 82, 84, 85, 86, 87,7 
Automatic Gain Control, 17 
azimuth, 3, 5, 9, 26, 27, 49, 50, 51, 75, 12, 17 


B 
back tension, 24, 63, 64, 2, 17 


Battery, iii, 63, 87, 2 
Beta, 1 
bit rate, 23 
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BIT_CLK, 23 
Brake Calibration, 58, 62, 64, 65, 70, 76, 7 


brake solenoid, 29, 31, 33, 48, 70, 81, 82, 83, 84, 85, 
86, 87, 88 


brake torque, 46, 47, 48, 51, 63, 83, 86, 7 
BRC, 20, 75, 76, 78, 80, 82, 4,6 
buffer memory, 1, 2 

Burn in, v 

Burst Errors, 9, 10, 12, 13 
Cc 

C1, 33, 2, 4 

C14, 23, 36, 4 

C16, 23 

C17, 22 

C2, 33, 4 

C3, 32, 2,4 

C30, 22, 4 

C31, 22 

C35, 9,4 

C4, 32,4 

C42, 9, 2 

C51,9 

C60, 9, 4 

C63, 22 

C64, 21 

C65, 22 

C7, 32 

C71, 22 

C82, 22, 2 

C85, 30, 4 
CAPONMODE, 28, 29, 4 


capstan, 17, 25, 27, 28, 29, 32, 41, 45, 46, 48, 49, 
58, 61, 62, 66, 67, 68, 69, 72, 73, 76, 77, 78, 79, 80, 
81, 82, 83, 85, 87, 88, 3,4,7,6 


capstan motor, 17, 27, 28, 29, 32, 72, 73, 78, 79, 82, 
83, 85, 87 


Cassette Present switch, 29, 31, 61, 62 
CASSPRES, 29 | 

channel data, 1, 9 

channel sector, 2, 13, 14 

channel sector., 2 

Cleaning, iv, 10, 43, 45, 46, 78 
contaminants, 1, 5, 6 


F-2 09/18/96 


control track, 7, 27, 75 
correction word, 13 

correction words, 12, 16 
CRC, 13, 14 

Crossfade, 3, 4, 63, 76, 7 
crossfades, 4, 20 

crosstalk, 3, 72, 83 

cue, 17 

Cyclic Redundancy Check, 13 
D 

D-A, 19, 23 

D1-D4, 23 

D7, 31, 33, 34 

D8, 31 

DAC, v, 23, 33, 34, 80, 83, 84, 85, 86,9, 7, 5 
DACs, 17, 22, 23, 34, 38 


Damage, iv, 9, 10, 12, 23, 26, 31, 44, 46, 47, 48, 49, 
50, 57, 71, 78, 82, 12, 16 


DAT, 1, 62, 76 

data block, 26, 27 

data buss, 21, 32, 34, 40, 41 

data densities, 1 

data density,, 8 

data scattering, 12 

data words, 12, 13 

debounce, 32 

deck alignment, 3 

digital I/O, 16, 17, 20, 43, 44, 62, 2, 9 
Digital Multitrack, ii, 16 

digital supply, 22 

digital-analog, 4 

DIGVCO, 20, 33, 34, 38, 42 
disengaged, 17, 25, 28, 47, 76, 84, 4 
DRAM, 34, 60, 62, 5 

Dropouts, 1, 5, 9, 26, 36 

drum FG, 76 

drum head, 2, 3, 12, 4, 9 

Drum Hours, 57, 65, 70, 9, 2, 17 


drum motor, 29, 56, 63, 71, 72, 74, 77, 78, 80, 81, 82, 
83, 85, 87, 88 


Drum On Time, 63 
drum speed, 12, 41, 76, 78, 79 
DRUMCYV, 29, 41 
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dust, 1,6, 9, 10 


3 
EJECT, 29, 57, 58, 59, 60, 61, 63, 65, 86, 87, 4, 5, 9, 
4, 3,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17 


ELCO, 16, 19, 22, 23, 45, 70, 81, 84, 86, 2, 3, 4, 5, 6, 
2 : 


ELCO PCB, 16, 19, 70, 81, 84, 86, 2 
EMF, 31, 33 

EMI, 23, 44, 82 

end sensor, 32, 76, 81, 83, 5 

End sensors, 32, 79 

ENDLOAD, 29 


engaged, 17, 24, 25, 26, 28, 29, 47, 54, 57, 58, 69, 
76, 79, 80, 84, 85, 14 


envelope, 17, 36, 42, 44, 46, 49, 51, 52, 53, 54, 55, 
56, 71, 75, 83, 84, 85, 3, 12, 13, 14, 16, 17 


Environmental Testing, v 
EPROM, 21, 62, 65, 70, 85, 86, 4,6, 7, 9,6 
Er 1, 29 

Er 7, 30, 49, 78 

erase heads, 3 

Error 0, 76, 77 

Error 1, 76, 77, 81 

Error 10, 76 

Error 14, 76 

Error 15, 76 

Error 16, 76 

Error 17, 76 

Error 2, 76, 81, 5 

Error 3, 76, 77, 84 

Error 4, 76, 77, 82, 5 

Error 5, 76, 78, 82, 85 

Error 6, 76, 78, 82 

Error 7, 14, 76, 82 

Error 8, 76, 82 

Error 9, 76, 83, 2 

error concealment, 8 

error correction, 1, 8, 9, 12, 13, 26 

error detection, 1, 3, 6, 8, 9, 13, 16, 17, 20 
Error Display Mode, 64 


errors, 1,5, 7, 8, 9, 10, 12, 13, 26, 43, 46, 49, 52, 64, 
72, 75, 76, 80, 83, 85, 88, 3, 16, 17 


external sync, 16, 23, 77 
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F 
fast forward, vi, 17, 48, 65, 7, 4, 14 


Fast Fwd, 17, 58, 59, 63, 73, 2, 8 

fiber optic, 44, 60, 84, 6, 2 

fingerprints, 6 

flux transitions, 1 

freeze spray, v 

front panel, 10, 14, 16, 20, 28, 29, 30, 31, 32, 49, 57, 
58, 59, 61, 62, 66, 75, 78, 11, 4, 7, 2, 3, 4, 8, 15, 2 
G 
gain, 16, 17, 19, 20, 22, 23, 35, 36, 81 

guard band, 3, 5 

H 

Hall Sensor, 31, 79, 83, 7 

Hard Reset, 63, 64, 82, 85, 87 

head alignment, 14, 49, 50 

Head clogging, 9, 10 

head drum, 2, 7, 9, 14, 16, 17, 23, 27 


headstack, 16, 19, 20, 23, 24, 25, 28, 29, 30, 31, 34, 
35, 40, 41, 42, 46, 49, 50, 52, 53, 54, 55, 70, 71, 74, 
75, 77, 82, 83, 84, 85, 88, 2, 3, 7, 8, 12, 2 


Heat, iv, v, 44, 73 

helical groove, 25, 46, 53, 54, 12 

helical scan, 2, 3, 4, 9, 10, 12, 13, 14, 26, 27 
helical scanning, 2, 6 

helical scans, 1, 2, 4, 9, 14, 26, 27 
helical-scan, 2 

HI-8, 1, 5 

housekeeping data, 8, 16 

| 

identification marks, 4 

Idler wheel, 73, 79, 81, 83, 84, 85, 87, 2, 7 
Impedance Roller, 24, 45, 48, 56, 68, 78, 6, 12 
incline post, 24, 69, 12 

Infinite Loop Mode, 63 

Initialization, 64, 78, 7 

interblock gap, 26 

interleave, 9 

interleaving, 26 

interpolate, 8 

interpolation, 8, 9, 10, 20, 2, 5 


J 
J10, 28, 29, 32, 77, 78, 79, 80, 81, 82, 83, 86, 2 
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J4, 32, 3 

J5, 19, 32, 10, 2 

J6, 19, 2 

J7, 25, 56, 71, 74, 75, 78, 82, 84, 2 

J8, 36, 51, 55, 2, 12, 14 

J9, 33, 74, 5, 8, 2 

L 

large hub cassette, 31, 43 

LEAd, 5, 31, 49, 64, 67, 68, 73, 75, 76, 83,6 
LED, 1, 5, 32, 43, 59, 61, 62, 4, 5, 3, 7,8 
LEDs, 30, 59, 62, 4, 8, 15 


linear head, 7, 23, 25, 27, 30, 42, 44, 45, 46, 48, 49, 
50, 51, 54, 68, 69, 71, 74, 75, 79, 80, 82, 84, 85, 2, 5, 
6, 8, 9, 11, 12, 13, 17 


linear tape scratches, 5 

linear tape speed., 7, 12 
linear track, 30, 41, 75, 3 
Liquids, iv 

Load Done Switch, 29, 77, 86 
Load Motor, 29, 73, 74, 86 
load switch, 61, 67, 77, 81, 86 
Load Tape Switch, 29, 77 


lower drum, 19, 25, 46, 53, 54, 56, 71, 72, 75, 77, 80, 
82, 83, 84, 85, 88, 2, 12 


LR_SEL, 23 

LRC, 32, 60, 62, 83, 2,6, 9 

M 

memory mapped I/O, 21 
microcontroller, 28, 29, 30, 31, 32, 77 
MIDI, 15, 2 

misalignment, 14 

misalignments, 5 

misstracking, 5 

Mode 0, 57 

Mode 1, 28, 29, 31, 66, 74, 76, 4, 7 
Mode 2, 28, 29, 30, 32, 57, 66, 74, 76, 77, 4, 7 
Mode 3, 28, 29, 32, 58, 74, 76, 77 


mode switch, 28, 29, 30, 31, 67, 68, 74, 77, 80, 81, 
83, 86, 87, 96,4,7,4,3,5.6 


moisture, ili, iv, 32 

motor controller, 29, 30, 31 
Mounting, iv, 77, 3 

Multitrack, ii, 4, 13, 16, 20, 25 
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N 
NoFo, 30, 75, 76, 85, 2, 5, 7 


O 

OEM, 19, 3 

optical, 12, 20, 33, 34, 38 

opto isolated, 23 

overdubbing, 3, 4 

overdubs, 4, 14 

overshoot, 61, 2, 4 

overwrite, 4, 5, 16, 33, 44, 45,6, 3, 15 
overwriting, 5, 13, 14, 20 

Pp 

P1, 24, 44, 48, 51, 55, 56, 68, 86, 88, 7, 12, 13 


P2, 24, 25, 28, 29, 44, 45, 48, 52, 53, 54, 56, 57, 68, 
69, 77, 78, 82, 83, 84, 85, 88, 7, 12, 13, 14 


P3, 24, 25, 28, 29, 44, 45, 52, 53, 54, 56, 57, 69, 77, 
78, 83, 84, 85, 88, 7, 12, 13, 14 


P4, 25, 44, 48, 51, 55, 56, 88, 7, 12, 13 
PG cycle, 52, 56 . 


PG Delay, 42, 44, 50, 51, 54, 55, 57, 59, 62, 64, 70, 
78, 5,8, 4,7, 17 


PG high, 50, 53, 55, 56, 71, 13, 14 
PG low, 50, 53, 55, 56, 71, 13, 14 
PGDELAY, 36, 40, 41, 42 
phase-lock, 13 


pinch roller, 25, 28, 29, 32, 46, 47, 48, 49, 57, 58, 62, 
66, 67, 68, 69, 74, 77, 78, 81, 88, 6 

Play, 1, 2, 14, 17, 49, 56, 57, 58, 59, 60, 61, 63, 64, 
66, 69, 73, 74, 76, 77, 79, 80, 81, 87, 3, 4, 5, 6, 7, 4, 
3, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17 


power supply, iv, v, 19, 70, 80, 81, 82, 83, 85, 86, 3, | 


4,2 

punch in, 3, 4, 5, 32, 80, 85, 15 
punch out, 4, 5 
punch-in/out, 14 
punch-ins, 4, 5 
PWM1, 31, 41 
PWM2, 31, 41 
PWM3, 29, 31, 41 
Q 

Q0-Q3, 33 

Q1, 30, 32, 5 
Q1-Q11, 30, 5 
Q10, 31, 33 
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Q4-Q7, 33 

Q5, 5, 8, 2, 3, 5,6 
Q6, 21,5 

Q7, 21 

Q9, 29, 31,5 

QC procedure, 19 


R 
R1-R4, 30, 4 


R1-R8, 23 

R107, 30, 5,6 
R108, 30, 5 
R109-R112, 30 
R13, 32, 5,6 
R14, 32, 5,6 
R16, 22, 5,6 
R18, 22, 5 

R19, 22, 23, 32, 5 
R24, 23, 5,6 
R25, 22, 23, 5,6 
R32, 23, 5,6 
R36, 23, 5, 6 
R37, 22, 23, 5,6 
R38, 22, 5,6 

R6, 30, 4, 5,6 
R60, 22, 6 

R72, 22,5 

R73, 22, 5,6 
R77, 22, 5,6 
R78, 21, 22, 5,6 
R81, 21, 5,6 
R82, 7,6 

R83, 4, 6 

R88, 7,6 

R89, 4,6 

R90, 21, 5,6 
R91, 21,5 

RAM, 3, 5, 16, 27, 33, 39, 40, 62, 63, 76, 79, 87, 10 
RAM buffer, 3, 5, 27 
raw supply, 21 
RCA, 22, 23, 45 
RDVCO, 37, 40, 42 


read before write, 5, 27 
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read head, 3, 4, 6, 7, 9, 20, 25, 26, 27, 35, 71 

read heads, 2, 14, 16, 19, 25, 30, 33, 39, 54, 55, 56 
Read Pre-1, 16, 25, 71, 80, 2 

Read Preamp 1, 16 

read-before-write, 3 

read/write errors, 5 

READPRE‘1, 19, 20, 35, 36, 75 

READPRE2 ASIC, 20, 35, 36, 37, 55, 56 

real-time insert editing, 1 

RECEN, 31 


Record, 1, 2, 4, 8, 14, 17, 31, 44, 45, 57, 59, 60, 61, 
63, 64, 65, 73, 75, 76, 78, 81, 83, 87, 4, 6, 9, 4, 7, 2, 


3, 6, 7, 8, 9, 10, 11, 14, 15, 16, 17 
redundancy, 13 
Reed-Solomon, 8, 13 


reel motor, 29, 30, 31, 32, 41, 58, 62, 64, 73, 76, 79, 


81, 83, 84, 85, 86, 88, 2, 3, 7, 17 
relative pitch, 12 
Repair Kit, 43, 44 


Reset, v, 21, 34, 40, 41, 57, 62, 63, 64, 70, 82, 85, 


86, 87, 4, 17 
review, v, 17, 12 


Rewind, 17, 47, 58, 59, 60, 63, 65, 73, 75, 83, 84, 85, 


2, 4,6, 7, 4, 8, 9, 14, 15 
ripple, 21 

ROM, 62, 76, 5, 11 
rotary head, 7, 9, 13, 27 


rotary transformer, 20, 26, 32, 33, 35, 70, 72, 74, 78, 


2 

RP1, 16, 4,5 

RP2, 17 

Ss 

S-VHS, 1, 2,5 

SAA7366, 22, 5 

sample data, 10, 12 
sample rate, 9, 12, 15, 42 
sector data, 12 

sector guard, 12, 14 
Sector guards, 10, 13 
sector space, 12, 14 
sector spaces, 2, 10, 13 
sectors, 1, 2, 4, 5, 9, 10, 12, 13, 64 


Self Test, v, 43, 54, 55, 57, 58, 59, 60, 61, 62, 64, 65, 


66, 67, 69, 70, 76, 79, 87, 7, 8, 9, 10, 11, 17 
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Service Center, ii, iii, iv, 43, 45, 6, 15 


SERVO ASIC, 17, 20, 29, 31, 33, 38, 39, 40, 41, 42, 
78, 80, 85 


servo balanced, 19, 22, 23 
servo control, 25, 27 

servo feedback, 23 

shims, 70 

Shipment Mode, 57 
sigma-delta, 22 

small hub cassette, 43, 45 
smoke, 6 

SMPTE, 15 

SMPVCO, 33, 34, 38, 41, 42 
Software Version, 63, 7, 2 
squeezing, 5, 67 

SRAM, 21, 87, 5 
STARTLOAD, 29 

successive approximation, 32 
supply brake, 31, 33, 41, 58, 76, 80 


Supply Hub, 23, 24, 29, 32, 47, 48, 56, 64, 66, 70, 
73, 83, 85, 88 


sync block, 12, 13, 64 

Sync I/O, 23, 44, 60, 62, 76, 87,9 
SYNC IN, 14, 57, 60, 62, 87,6 
SYNC OUT, 14, 57, 60, 62, 87, 6 
sync word, 13 

sync words, 4, 10, 14 
synchronization, 12, 14, 16, 20, 76 
system clock, 21, 23 


T 
T-120, 31, 43, 65 
T-160, 43, 6 
T-180, 43 

T-60, 31, 43, 3 
T1, 42, 2,3 

T10, 42 

T11, 42 

T12, 42, 75, 11 
T13, 42 

T14, 42 

T15, 42 

T16, 42, 50, 3 


T2, 42, 44, 51, 56, 78, 3, 7, 12, 16 
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T3, 42 

T4, 42 

T5, 42 

T6, 42 

T7, 42 

T8, 42 

T9, 42 

tach wheel, 28, 31, 70, 74, 83, 84, 86 

take up brake, 29, 31, 58, 76, 80, 83, 85, 7 


Take Up Hub, 25, 29, 30, 31, 32, 56, 58, 64, 70, 83, 
85, 87, 88 


TAPE ASIC, 8, 13, 16, 17, 20, 30, 33, 34, 37, 39, 40, 
41, 70, 75, 78, 79, 80, 82, 84, 85, 86, 87, 88, 2 


tape dropouts, 1, 5 
Tape Format, 1, 12, 63, 80, 87 
tape guides, 23, 45, 46, 48, 52 
Tape Load Test, 61 


TAPE PATH, 3, 23, 25, 28, 30, 43, 45, 46, 48, 50, 51, 
70, 71, 72, 78, 82, 83, 2, 11, 12 


tape speed, 1, 7, 12, 25, 41, 4 
tape stretch, 7 


tape tension, 46, 48, 49, 51, 54, 55, 56, 66, 67, 68, 


69, 78, 82, 85, 88, 11 


tension arm, 23, 24, 25, 49, 66, 67, 68, 72, 74, 77, 
86, 88,6 


tension band, 66, 70, 88, 11 
Tension Gauge, 44, 48, 11 
tension tape, 43, 44, 48, 11 


Thread Motor, 24, 25, 28, 29, 30, 72, 74, 77, 80, 81, 
83, 85, 86, 87, 88, 7 


time code, 4, 8, 12, 14, 15, 17, 29, 34, 39, 73, 4, 7 
timing markers, 4, 10, 16 

Torque Gauge, 44, 63 

TPTHRMODE, 28, 29 
TPUNTHRMODE, 28, 29 

track exits, 10 

track intros, 10 

track width, 1, 5, 7 

tracking, 7, 8, 13, 17, 26, 27, 52, 57, 2 
tracking errors, 7, 52 

Trademarks, ti 


transport, 1, 2, 5, 16, 17, 19, 20, 23, 24, 25, 26, 28, 
29, 31, 32, 44, 45, 46, 47, 48, 50, 51, 56, 57, 58, 59, 
61, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 
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79, 80, 81, 83, 84, 85, 86, 87, 2, 5, 7, 8, 4, 5, 7, 4, 6, 
12, 14, 17 


Troubleshooting, v, 19, 33, 43, 45, 50, 56, 57, 66, 80 
89 

U 

U-Matic 1630, 1 

U1, 23, 33, 35, 3,4,5 
U10A, 21 

U12, 7, 2,3 

U13, 21,3 

U18C, 32 

U18D, 32 

U1A, 23 

U1B, 23 

U2, 23, 33, 3, 4,5 

U22, 30, 3 

U24, 29, 3 

U25A, 21 

U25B, 21 

U26, 21, 4 

U27, 28, 29, 31, 32, 4 
U28A, 29 

U28B, 29 

U29, 21, 87,5 

U3, 23, 30, 4, 5 

U3-U6, 23 

U30, 31, 32, 4 
U32, 29, 30, 3 
U33, 21, 9, 3,6 
U34, 28, 5,6 

U35, 29, 4 

U36, 31,5 

U37, 21, 2,3 

U38, 29, 30, 31, 2, 3 

U7, 32, 4,5 

undershoot, 61 
unthreaded, 17, 28, 76, 2, 5 
upper carriage, 29, 58 
upper drum, 25, 26, 32, 49, 71, 72, 82, 83, 85, 88, 2 
V 

Vacuum Fluorescent Display, 30, 2 
Ventilation, iv 
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VFD, 30, 59, 60, 62, 63, 64, 65, 76, 80, 81, 82, 83, 
85, 9, 3, 4, 2, 3, 6, 7, 8, 9, 10, 11, 15, 16, 17 


VHS, 1, 5 

video, 1, 2, 4, 5, 7, 13, 3 

W 

washers, 70 

wow and flutter, 1 

Write Amp, 20 

write head, 2, 3, 4, 5, 7, 10, 13, 23, 26, 27, 33, 50, 72 
write heads, 2, 3, 4, 20, 25, 27, 33, 72 
write preamp, 16, 32, 72 

Write Timing Marker, 14, 27, 55, 59, 7 
Write VCO, 33, 37, 42 

WRVCO, 33, 34, 36, 37, 40, 42 
WTM, 14 

Xx 

XFMR1, 30, 3 

tg 

Y¥1,2153 

Z 

Z1, 21,2 

Z2, 30, 2 
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APPENDIX G 


Dictionary of Selected Terms and Signals 
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This portion of the manual was very basic at best as of the time for first release. This 
section will be expanded future editions. 


ADA_SEL 
ADC 
AGND 
ALE 


ASIC 
AUSY 
Azimuth 


BRC 
Burst Error 


CAP FG 
CAPCV 
CAPFGIN 
CAPONMODE 
Capstan Motor 


CASSPRES 
Channel Sector 
Control Track 


CRC Word 


Crossfade 


DAC 

Data Density 
DEWSENSOR 
DRUM FG 
DRUMCV 
DRUMFGRAW 
ENDLOAD 


Error Correction 


F/P 
Flux Transitions 


Formatting 


GND 
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ADA Select 

Analog -Digital converter 

Audio Ground 

Address Latch Enable-Signal from the 8031 to strobe latch that holds low 
order address information currently on the data buss. 

Application Specific Integrated Circuit 

The AUdio and SYnc [ASIC]. 

The angle of the rotating headstack relatove to the tape path. Also used to 
discuss the relative angle between the tape path and the read/write heads 
themselves. 

Big Remote Control 

A momentary destruction of sample data. Usually caused by dust particles 
temporaily clogging the read head. 

Capstan Frequency Generator 

Capstan Motor Control Voltage 

Capstan Motor Frquency Generator Input 

Capstan Motor on signal from the Mode Switch (Mode 3) 

In conjuction with the reel motor it is responcible for pulling tape through 
the transport during recording and playback This motors main fuction is to 
maintain the correct speed of tape movement relative to the rest of the 
transport. 

Signal for Cassette present switch 

A data sector containg information about a given track. 

A section of tape along the edge used to hold a low frequency spike 
waveform. This waveform is used in system sychronization. 

Cyclic Redundency Check word is used to provide error correction 
information 

A period of time during which old data from the tape is mixed with new data 
after a punch in. This avoids audible clicks and pops that may occur with 
abrupt transitions at the punch in point. 

Digital to Analog Convertor 

A measure of how much information is packed into a ginven space. 

Input signal from the head drum dew sensor 

Drum Frequency Generator 

Drum Motor Control Voltage 

Drum Motor Frequency Generator Raw Input 

Signal for the Load Done Switch 

A Digital method of correcting errors from stored or transmited data. 

Front Panel. 

How many changes of magnetic North to South/South to North transitions 
that are capable of being stored on any given inch of tape. 

The process of placing all necessary housekeeping data onto tape prior to 
recording sample data. 

Ground 
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Guard Sector 
Head Drum 
Helical Groove 


Helical Scan 


LINTRK 
LRC 
Mode Switch 


MTRGND 
PCM 


Punch In 
Punch Out 
Ram Buffer 
RD 


Read before 
Write 


Real Time Insert 


Editing 
RECEN 
Reed-Solomon 
Reel Motor 
RESET 

RP1 


SAR 
Sector Space 


STARTLOAD 
Sync Word 
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Houskeeping data included with sample information to provide a "safe" 
area between sections important data. This is done to protect the data from 
minor inconsistencies between deifferent deck alignments. 

The rotating assembly containing the main read/write heads. 

A visual guideline of the correct tape path relative to the rotating drum 
head. It is machind into the lower headstack assembly. 

A method of increasing the data density available with standard magnetic 
media. Instead of increasing the speed at which the tape travels across the 
heads, the heads are made to travel at high speed across the tape, 
acheiving the same effect. 

Linear track input 

Little Remote Control 

The mode switch is used to tell the processor about the current mechanical 
state of the transport. 

Motor Ground 

Pulse Code Modulation 

Phase Generator 

Phase Generator Delay 

Program Sense ENable-Signal from the 8031 to enable ROM. 

When a recording engineer puts a treack into recored while monitering an 
artists performance (usually to replace an unwanted part). 

When a recording engineer takes the unit out of record mode, after 
recording a new section of material. » 

An area of Random Access Memeory used to hold sample data being 
prepared for output to tape or ouput to the DACs. 

ReaD-8031 Read fom address strobe. 

A method of recording audio information onto a linear tape that allows 
"Real Time Insert Editing". 

A requirement of multitrack recording, "Punching In" and "Punching Out" 
are the recording enginerrs method of recording over an artists "screw ups" 
with new recorded material. 

Signal for the Record Enable Switch 

A mathematical algorithm for error correction. 

Responcible for pulling tape through the transport by turning the take-up 
and supply hubs of the tape cassette directly. 

Reset is used to ensure that the electronics doesn't start to function until 
the power supply is solid (i.e. no ripple). 

The Read Preamp 1 is located in the headstack to provide gain to the read 
head signal before passing through the long cable to the main PCB. 
Succesive Approximation Register-Used in analog-digital conversion. 

An area in between data sectors designed to provide a layer of protection 
between adjoining data blocks. 

Signal for the Load Tape Switch 

Housekeeping data included with sample information to provide system 
clock information. 
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Timing Markers 


TPTHRMODE 
TPUNTHRMODE 
Transport 


VCO 
VFD 
WR 
WTM 


Housekeeping data included with sample information to prowis system 
clock information. 

Tape Threaded signal from the Mode Switch (Mode 2) 

Tape unthreaded signal from the Mode Switch (Mode 1) 

The Part of the ADAT-XT responcible for all mechanical movement of the 
tape. 

Voltage Controlled Oscillator 

Vacum Flourescent Display 

WRite-8031 Write to address strobe. 

The Write Timing Marker is a houskeeping fuction of the ADAT-XT. It 
provides important timing information about the original formatting on the 
tape, allowing tapes to be exchanged between units with slightly different 
alignments. 
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Notes 
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APPENDIX H 


Schematics 
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